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^LJtj V^ ^ 

, ijyt^f *tf*«f*J *JF 

^*Jtl i^LiSJl ti* Sil* jlJLtfj ^ ^*S^fi dt£ iiU 

i ^ *Uj£ ^U^i ^WS juts' ^ Li I 

^ SJla ijU^j ^Jl oil! (J| t 1 ^»*jj^ ^Ais* ^^ilt 

^jLj J-j* -J E^-JjJj j*J i***i*J^ O'^ifmiS ^y* JprJ J^Urti^ ij*A>-t 

t(J*li Sift Jj 4j^U-i J^dxlS (J A-JjaJLj U UUfl 4^iUS 
yS^JvM foU ^j-i^ iiU j^tJj *i$y& >>LJi Sift o! \S -j^Uj Jj 

J.*..U l 

' » VI 

Ait JLto! J>J ^L£Jl tift cJJb JLilj 

jsufu cJjUi 4^sun us>u cJjtj ^it &>J-i ^Jt v^si 

*bu iUil H Li!^ii*t ^t*WlftS y* j* L* liidJl y* jjt Lt ^jv 

dll c*jIj jJS <u£Lt!t olt^JUll ys Jj* t jl*j Jb- t oi 

oV iu^ t jyuriij <>* jr^ Oj* uius u>it ^ ju N 

o — y* — 4iL.it ojIS* — ^jU3( y&£ j* jjl* 

uii li-* tift 

44**^ (J^ JfS" i ^ixJS lift (J[ jf diUJf ^Jjtj 
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^ jl*j of aj f tL>!j*^-l 

. pi*] 1 SJut ^ 

i j^J-4 tj voOi ^yj<» ^U“ Jv^j bi cjiij ji li^ oi* 


a 3 c*i*f* l* OJJ0 j i, Aa»!ju 3) J^Jb" ^Ia J^> ^"1 ^ (^iit 

lOtlo^f jf *^0 b O^ja* «Ai C*i5 Ob 
- M tlw^ o>-j L^4j^ j^A-l ajU* cJJuj £*-^1 c*^jiS 

^*± ^J* ji ~up p j J**)!! ^XJit of b *M ^ * Uli^j 

^sili illxitj aa«j 01 t^Ui Jjijll ^bu^^llj 

, a** bl £^S 015 \jt joiSOl Sd^i ;J 


+ *^** Oji J,Uj aJ JU^Jlj A a*-»* ib 
, Oijltail c*o o*aLi o! Ulj^> ja^Tj 


.** u*y 0 j^ o*\*r ;>V 3 

Uay ^ftf \* o*^ 



** 




^ i (Jp o>~j of oo* t OLmj^I Jjl?- 

UVAj Wj*^ ^ 

C)f ct*J U i L^jJij *U,&w,> tSyi! 4 JJt^U „ L^jhJa^ SljM 

\Sa J oUjjJl>*]J ^y jwj UjjW Ipj) |Jspl jiU" (3 ^( 1 j JU*4 

, (J 

Ji 6 Ui^(l J^>jri Of *^*» ^4 o*J\ O* &-j* ^*y J*J 
ijy OJJJlSj tj-*JiJlj ^tfjVS Ok 

y^Jl Hj** Ji J^yJS djk* Jtfu ^iAiJtf l{ £y^sM 

jm*4j dj^>" \J> ja& t^f 4 ^jjOjVS *^SjS Uj 

H j _jff^JLsf- j^* L<ijS3i \jjt ^tk*4 ^ UiALi ^Jl 

^jiJS * i^lylf <y aUj- U oLOyj ^w<U; ^y UJJ f-* fOi! yj 

t^Ujl OJJLili ^JU J #.yL*j| ^£**f 

OijliJtj c^aJiMj ^yOJt o>Vj^ 

0* 02 *^ djJJj-iVt dsd f-r^i h * * «4Ak>*ii L^xliyj tU>tA>“ j+laj ^jjl 

. 1 |*Lp \j*Sjj oUji*il 

dkj"J oYjUiaS' tO^J! sLij j^~~Al) ^yd oy* oij 

J-J ylilt OyJl^ {^JJi {(^y^wyiib J ^jjxi\ 


V 



^ JUj oX,Uj li^li 

* ^ s^ij* ^4^ I^LftAJ 

^Uiii!j ^SjSi sU; jr^-iil *JjU»r Ji>Nt ^ iL-^Ai f Uj 

•C^' iUUjl '•*» J ^ (a^b *-£\jfi\ «A <** *>w jJj^s 

uf , . .£u,j\j : u-^Ali *V> f»\j 

t wi^ U,J stii Ijc Oii tf4 JLMj *v> 

s t j. : .:. “ -» Vl> Ujjaj! ^ otiJ J*ly> jit J[ 

.. . UJ {.JjJi jj f-uli ,>* L*j 4 <*#j J (J£» , Uj! 

^ obl^Mj J^iij ^^tl! ot*» 4fi ^ liiii Jij 

<-AJU t>* Vti 1 ^ v-^ 4s» <syti ^ 

* ci>*L>j AlJUndib^ 

Ji ^ M Otj Ji^pi Jii ^(jjb^jf) L#t 

t Sji \£ ^ v JJ ^ oh>^^* cJIS 1 flU i^Us jy Lii 
i>• Jj N <jt ^! J£* £ja ij^rj 

+ fij* *iJ^ ^ Jiij t^JLi 

J^t jj^ <iAU£j tS^UJl iw*Sfj£H cJl^ JiJJL! 

*U^ 7 +^ *t-tJ j-*^Js *_# — f y^s 

*# *l«>- U JJUj IjjJ: 


itirf j| o iJuvU ^ jtit 0 ^h»)E i„r£* ^ iJl* <^*^7 CM 

-,\\j ^ViS/1 >ujVi 4 f> ~ 1^! V JUil J™. > JJU-S Sjji, 

v(r\ ^\h «\ *j ij>- t{\* t ^rr ~rY «r\ -*r- 

- M ; >li \(tr J 1 YV ^> ob^l j^jUt 
M * J1 TV ^ - \y —r — Y) *iVfl ijj*- i<t v 

ijbS 1 (M 


A 



^iUAl Jp ^ ^Sl i^w *1S ^JJi 

. f jjs J 4 (Experimentation} w^xil Joi LjJLc ^JU 

U3_?^j ^ytjJS dUUJi *IJLp jjt Jjj 

* ^ (ji jSt^i 

ti ^ ;iUaV ^ 4 4ll Ol*ji£ <J 

Jit ifS' «k£* 0 & 1 ! tU* O-UajJlj jtSll J&'bf Ul* ^>J 

^U3Lj tU>- jip tjjSdi 0 ^ IJLj&j 

► <^4* ti J***Jtj ^ ^ 

/-*rr\~nt) :o>-^t *yji ^ 

pj a Anomalies — ^^oU<^U-U A^Jau t(f Aa * — VA* 

oL^U-S ^ *tt + ) 

(Llndbation £^Jl UlU ^ yb J-* ^ d^£]fj o^jU 

. (ie TEcliptique} 

jt& (^^it j-iUJI) <£^1 gljjl 0ji5! tij 
Jll (iiil ^jj-ilj (fUVi JJ ijfS oljk>- (gUJI) oliisSU ^ ^jJt 

.Jj>- Oljji 

^ ^JupJI yL ^-1^ (IT) 

‘J-^J-fl* *J"* Cji ^’"'V 0> '*** C t > 

, 4 ± £U}i v!jMrl ^ tj ji»^t 

Ie? lwr *^JS ^ ^lai; wyf ^ ^ t^ljlf JuJt ^aT : cjL*U<1 (o) 

* 0 ™'*™*^ tSjJ 
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^OUJS fl* idlUH ,JU ^ o&*JUU /U 

* Ws* **—^1? l^jUa^t ^p^sh^oSj ^XJUiS jLSUiJ! t^£3\ «* \ 

iM W 1 J P“* fs^Ji tit* kiJiiH ^ip J^j£ ™ t 

4\ UjU IAaj Al*j£j dj*M — ^ 

pA>* *^jij JjjJ* ^ ^iAi (Jj Jj^jJS iJL£^ 

f^ S Jlr*^ ^ £**-* 

* ^ ^ &JA* Vj ^ji^S 

^lij (ij^-tAS) jlfdl \. jtlAi Jfi^ ^4 i>-jP d jb *Jl*P 5 JJ*&* IjJl^jf — t 
d! ^l*j3alj UijJ &-j i jJ >jSM ji 4 ^ 4^-*-*"! 

'*J*A ^J* 

* ij£i\ Jp p-^Ji J^*t ^ Jjl ^ # 

"XT oJ&^j* ^IxJl < : .-^ ) jl^Jl Jja* vilii (Jp iiiU J*v* _ *\ 

* (SJ^b OjUj ^ *jt liiJj- jN#ij *5Ja V* j ^j-> 

« O&JJJ^ JA *j*j*j <y* b~£ „ A 

^wUj ^1 A^^wJdS < U v J l <JjJa ^jIjlJI ^ 

. *ujU TYj ^ALA^t j^ndjdl ^Ii^Jlp L*j 4-jj cj\j 

1 j^'jJS jlp wLxi ^jj>bJS iJLij —*. \ * 

wUt jtf! 4J £* ,5 j^M U J**j u!> 

d ( ^"^) ^ oL*5j£ ^j>j 


\‘ 


To: VA¥W.al-mostafa*com 



(J ^jP jULsi iyr j* _» \ ^ 

. ^OUjJl y ll y 

Jv^UJ JSjj Nj t^Ujj j jijJi 4±Jj*X\ pi>Jl y / 0 * *4~*t (j-^j — ^ ? 

f , . <** j*il 

tSjUJ! ^i^! O^ ^JLJ^i ^ (^jS^/jS>j oM) IjV 

L t^>Ar! <J* 6f tyy^j 

f^*! ( j^£ ft ^Uj^ Usj? 6^*JLJ,l 

^ Jr&t J^j oi^Vl Jj fiL^Jis 

■ ^y ^ ji ~> ^ iai i 

lw»jk* Ltat y* j^f jjiis' of JUj^ t & jo jjJi ju^i tjtiMitj 

*£*“ -UJtf *UUj JlyY ^Jl — J4 hO ^-y>- — 4^-* x^»yi 4 JU]j) 

(i j^Vij *nj£**X± ^ L^Jj^f : yJ*& ja 6y*tU i&\ ^ v(0^/l 

w*UL| ^ jIJaj <j S ja ^Yjf dAJ,A£ . aiJA*> i^LwJj! 

■ y i^Lv 4»“ juij 

* ^ ^koli jjtr Ojs^kUli LsjJ ^ 

<J ttl ^ -^v* (f V*#A /-* lov f U) ^jJI ^ Uitj 

*iy*^ ^ t>* 9 ^ igyu*H w^ 


-X+&J-+S il^j^-j djt j JU^f^iS ^jJCa\ Jij 

c jjjJi ^yj J jkUJI 

- ^U*t ^ JU* yj 


r u L>y\ J**it ^ .JjVs ^ :^jl n) 

,,Tt tT* v^ 1 \rvt 

\\ 



-H * 

ji*- tiijjJ.S -W Jt\ y* Ij-iS' J*jcu*i juMJJ *JL* <jj 

L^* \jk K dyyu [j^U ^ 

oSis j tfljii-i oiis j fi^bJJlnj y*j 

Ua^fl j jptjVfc oSiflj fl^UjjNlj C^J! Oli# j fttj&AJLlI 

«fldi 

Jjl^ y* Ujj- i^tJLwli W**I J-ttfljl! *>Aa 

h ^olij^l cJj t^f (J J5 aSj^ lAja^ iu^ <uSCii 

p\*i\ Ifc* ci^ tjlk it t Ja*-jJl jj^a*3L t* Ji^rj 

J Ji>* l/*^^ 

IL 5jUji Mjust jt&f# A>V l ^ 

uu t iLjy lp ^ P fiUi j^i oisas ^ cJir a *il irnalij 

yji\ ^ OjJLIjitfj , V^ S / ^Vl wSj? 

,. i^S\j£i\ tiUj J&~t 

A.^^.wil jiu .jjnitfjlJ <JuLili Jj^jitlM cutJii^ 

ULj4 I 4 J* Jiiuj i (Throne Giocentriqu*) <^jVlt *^r*) * 0 ^ p—^ 

*Js> jA Aj ta *^1*^ y* UJfl yfr ^jJ^aJJsLi 

•jJ***J J * ^ jk 4 

OWL?- tjijb y* (J^ 4jUIpj ^ytj ^iJ 

jjiaLt ij^Jh fjkj tU py+A ^^53) ^Jjt tj pi^it jjAj 


t yjjUU j^diU (V) 

^UJl pwjJIj Ua*j ilJjVl oSjj Crf <A) 

b J^JuJ.1 !>* 

* ^^jJi ijlj 3iA . Li^jjo^ij; v^Xnl^ jj* ^ji^l (^) 

^(r^ v ' / -*w**>-(t> ^ 


^ T 



. . . ‘JjUL! & fokl vjjjVI ^Ul J tilUJi ^ Jp 

*Mj <j (^jSsgjjijS' i 

tJ L^L ( f mr^uvr /^ ^6 ._ava)^^^loi o^m 

„jt^f W^U ^ Ot ^ Oj^LJkl *J[ Of U j^t 

<J^ jij *>!yt 

it* tiijll! <Jj ijt U J^f J Sj * 1 t j r ^ L**Aaj 

+ ^0-^ oijidfl ^ jjdi ^uL^*yi*Jt apja>«Xi iijil 

<j j" ,i ’ A? i oii l^iL I^JU ^ tdita jj Ji Oj^Udl 

.Jm* JjJ Li 


*-d j$j*) LftU-it Aj^^iaJS cuiji> Jij 

^1 JvfjJU ajjt t(Thdorie Heiioccniriquc) 

* Gdli-ftl! Sjji]) p—*1; i-ljyJL 

/.*W**^Vrt) (jL^jf) aX~* —> *L^-j 

Js—V- I^JJ UaaA* t <jA*i ^ fiV ^ 

^w ii J j&* oijij-a of j*j tOj-*-UJsi <S\ 

wtS*f \^t . 0*^ ^jJt J^* o* \T tj&iS j^f) 

^hmj '^*y Oy. v*yi ^ ^ dii 4$j>~ o^ 

• <y*^ *sy *- o* 

o?y^) ^ dUjjs j\^ ^ ouj'j!! u j** 

fL^- L^iii Ijiia_jL^ { f muu*\i /ji\^r-»^vr) 

io^j^jij^} it ^ ^A) 

^ J1 dAUU oO^j c 

■ y* *5?^ £y*i <'f^*** V^ v 5 !^ itj . * t l^Jj> 


\r 



Jaj . P J j>- jjSI c^*lj *£ j>,a* <**-*£^£11 Ofj 

. (n> Jj^l Ji V>* [ O' JJ^ 4^ v^J^b ^ Ji* V? 

* Jo*^ i-MAj j sjJiJLS* 

^ wrv~mr /-* m • - * * *r) (o 3 ^)^ £<* 

ift#I 5_ J **5j vJtjUUif ^jJLp 

LfiUSJ Ijw Ipj 1^ oLb :Jli ij Orf 

^Jl Ovl* 4*X*P Of j J^tfUll JjuI! _jf 4jULIj 

^ V* 4t .^UU *UiM J fj *dlj jUtfflj ^S_^i ^ 

iiL-lt Jp Uj^l+ ^jy t ^J T \ *k£ ^jpv^ J^Lp- Jp w-jJij 

yiii X i W^? 

p ™"" . 

■ *' f ~i«. 1jr jteil £b£yil t J^ ^Jr\ 

^ iljit ja *}*- JS fj*j (o^) j*«* 

T flyj c^Oi juji^ jjli aJ jix* 

L^jjjjL*! ^Jpj O-LIaM pJp fjj ^JLp ^j&JS O^aji ajIJj 

Jp ojJUxpIj iL^l' c*l0^ W^j- 1 ^jj^j OtJl^ 

4 c^Lw»lj^ilS" i L*jJ>Jij (jj^^t £jip cO^I ^*j 4 ^>ULS 

4 ^^)VS tj^*if JSwJ pipjJ 4jL>tOS ^Jlp£ tAA^JaJlj 

(^j-jjL^Jt) j*u*^Ui jjlfcj st«J ojNjI^ (j 

f a>uJLu^ ^Jp 


^4j)^ \Jk ^oJjl ^ iXfi Jjbi tUjJki (\ *) 

► C^r^i *iy^ if* ^TA 0 J^ j A^ Js^ 

Js*-* 0^ ^UaJI 0 Uj ^1 ^jA 0 ^ Of j^j 

*jj*^ *>* *^A 4p*^ jij*^ ji^ ^ ^J£~! 4^^ (' ^) 

ji%- j* ^0*il C?V (^) ij}\ ^ (^T) 




: JjVi J-*oiil 

-W-tlf **#**ll *LbJ tfjjSCM ;^U! J**U1 

.(Kant) c*itf lij& - 
. {Laplace) Ij^JfcS — 

■ jjW — 

i :*iJUK J*m)I 

l if 

■ *'i?" “ 

h w 

,Uy JFJ^ U-il - \ 

. U^* Luil „ T 
, a ; t^jClJ1 tkj*\ _ Y 

+ ^jjAlb Jjj-iiS — ^ 

. Jljp it* _ Y 
+ £iUt — f 

jsji Uj-sji ™ t 











— 


*£\y^J6 zSyQ 


. 


—J 


^jM.a,..^Jl Ukif k^u>* . Ljji olj!-dl cLUj j?jK* j ^li 

(J ^ W^i? * *1^ j^j^j 

r <z^y* JhjU t ^aj . U* iw-jjJiJi 

jjjlj i^^Jl tUdjj^ {j* Ul 

i^Uniij SjLijJ L^‘m* Jfrp L^!j* jtjiii t£j* ^ 

^ ^ ^pmilE aJjh T iiu* ^^jJE 

+ ^ k ^ Os ^t J \ sjlj. Jp*i £J* t-AJ-JH 

L^iy-tj t 6^Jw>lJ jAjpJj 

is^b^ il^Ait j (w^S^ill aJLa Ja£ l£ ^^Vl Sk-A^S^^ll 

1 iili ^ * i “ Lrf ' 

jLSjl jj<( 1 * h^i > hSj fljLu-Jl 

fi jiA JX<ij * l*W 1*4 ^jJ^ili ^>»Ji oIp^a^ l|J j oL^*yij t Aa*jIj 

iJjfc jfiai juUbj iXij * J 4*J»t t jr>*i^ 

. L^ti^S j\ Lp^L&i Jdu^yu {J^*^ £jJLp 
-A^ t 0^*^) \yijj- L*J 


w 






IaJ fifli J jb jjJb <j (^t £, frjf^i'i *hi> ^ 


^ V 


0) ^ js^Ji 

tjj*II ^ lf*J^*j 3^v^1 

Jl ( t ) 4 .Safclt y Jfc-3 gUfi -jjAl ot ^iiS *14* -P-^J 

41 **- 41 t41 5 j ^ 1 A* ^-*.4* if* ^ ‘ <v) 

(V) 41 < b 0- iiLit ^ . <vr> Vj-* &- *jat» ('•*.•**) 

^ iiL-ll (1)5 £JjjJ& \(? . . . (j**0 ^A) P j4* .4 M 0*) 

*u j^sai >aii o5 ^ ipJ ' v (\ ■> *>i~s (g> *wti* ( 4 )^ 

^i) ir S w <\') _ ' A <\ *) <J*W u J«wi5l u>I ^ 

.(\ (**J J 5 ^ 

^itj J5 *JU ^ u-flits ^ £j5 J-^if 

4 i*,—* .£—0 i. jS'j* Jj*- (C>5rJt) 4i^! 

^jH\ y i>»J.i $J* j*> *iUif OjjJij , 4 Uii! w-L^Si »\^\ 

^ *Jj»-1j ‘VI c~~J utj . **“• 1 ) J****? 

.•LSjmaJi oiy—Ji um^* Ct&&* 0 * ii * u f ^ 

y LijA>\ wtfjS3l it fiJ3i\ -ii* *l> ‘ iJj * 

,\ts- SJL^Jl v-Stj&t cA*y y 40U5 4 



.(ji-S 0^-L< ^ + 




ejjj (J IJLa ijlltf- Jjj 

oiU^- of OjilSj (^j^****) 

—l)L I+aS^ y* U J^i i*J**JS 

, ^ Ja r *« w^Uj j J_^" j j£* ^Jjjj i, a Mhi) 

* l jA ^yp- 1>Jaj j K^SSjSj 

t(Cf)£-jj—U t{®},j>)^t t(^) •<* ) Jjlk-*# 

■ (iS)yj^ )^ «$ ) ^yhJ 

YpJjJSiMjlUI^O) j! *(9^) 4 iuisJ'ih 

j] 4 j^^ah wS'ijS' viiust *1^ *xij t sJ la 

^jjXl jlO* ^Ji lj^o***J 

‘Zr^ ij Ij/J iU*U!f l^Ij£Hj 

jijj ^Sj ^js (iUj ij^**r % iw^ijSJs u-j j\ ^aj 

U* \1a l £*±j , Lj^jUM j^*-L» 

*(J*U * <, OLisJjXii i r ^*»>tj t ^Aj t ^mi.i.tJl 

* tOj£*J 

O'" tJ?f tJj^f! c*JI w*£ij£J! c_iyp aij 

<0^ w^wJ-1 ^f 0l^ eJ ■ O^i SJAj tJ^J ^ & 

W- 1 ^ iw-5ljSJS 4ijK*L* y* 1+JUj J£*j\ Jlv?^ j[ oV? <U^ijj 


DOG 

\\ 



rjf a 1 ' 5 ** if i e 

'■f* u> 





r\ 











^ U ^ dUX i^^AwJli ijaj ^4 ti (Oj15) 

(j iJLy* 3^*^ j^ji 0l£ 0j£^ Of (^*l0^) i(Oji^if) 

of JU , 3Mi£Jij ^ L^iaj t~ib£ {Static} Oj^^ 

1^-iUl . SjHjrfXil JJ*t! Sj!**-,*}! C^0 j>*JU 

oJUM SJL** >^*£l UL*^-f oJl $ 

LfOl^£ J <J^lS ^ijll g*< G-i-fc 

^ iifcj^aJ *^\S ojI£ aJjUj jJj^j *.+& Lf 

A£j*w tNjt ^Ja^J (J_j^ jjJJ wjfjL> 4* j£3 <5^AjZJ* 

Olii^ of*!; ijS ULa VUj^ *«f“fj h aAjI> 

l^jJLuii j\x* ftl^-l (J jjJJ oJL&^fj i <Jt */tA j^s/t) 

t jt 

4 

4jjUl)! otSA^I *Js> jS^w^l * ^UU ||Cji^) 


^ =l^—L iU \&J &s ^ua-wn f-kWM-wrf) (Uj 

k (f woo /.> \m> fU UUl ^ (£jiytijS) ^ UJUUft 

iUii o>l£ iUi* *fi-j-j J[ |^v* itj*J! *Jkt tjfj tJJL* 

. 4 **aj ^ ^L<l otw 


YX 





\^J* (3 CjxA JjU (p^jJUJii boLcjlj 

v_^xM j^ti* ^ X>*£ oJUA^^Jg^j ^JsS’) AjLj 

al^j ij^“ O^JJ*iii t j** L£j5 Ai^S^i L^*> 

* iJlA**! ^ 

ts5 ia*j { 1AiLfcM (Jj 

. LpU ijiUM ijiij 4 jM Ji*J ^ij ^jXwJl tJXiH 

(Pierre Laplace): i j^%^i jw A* j£u Q 

Jjl>* ^(^ / —A ^ T \ \ J [J 

^j* <AAM4wJLli 4£^4^*ll *jX>j 0j& 

; JU* 

L^i* \>j\* ^~**r tft tUjU* CJl£ Ojj£ ^ 01 — 

* v^ jUa ^ Jp" J J"^ 

0_j_*Sj t t'Jij-A X& <wi£5S —Jl ij-fc olij^4 >^wj — 

A*>J}i>- JxjL Aijp“ jjJj ot Jbj j£jii Ojilf* J4J il ^ji; U? * ^jpwfcAiS 

, &s 

A^it j ^y~ CjU ^ Cx* Ob — 

0J* dAU £*J SXaJI jUa*t Jj* j+jail UjtWf vJUajt 

, JjL^> (Jjt v &Xp-^ j cJl£ ,j-*+-<i^ *^rT^ 

*xi ^j***-!^ By c Aw* ^ ^xJ) gfj — 

. ,(ijl) oji Ju*L- J£j^ J^j 

jjjt t oJjIaj AXa* oUw4 (jjt JJ+&J — 

, , fUii 0j& O^J 

L^^JlJ id^ll Js *j^y~ ox^-! Cr*^ — 



^ OjI£ ^dJl ^La^NS it jij^.T.Mtlj j 

dl d*j t j t Q> fx dj j>j*b IJwA 

. * ■■ i .i * \ \ 0j^?“ ^jj^wvij oijji j**f 

(J^ ^jiajl oy^sJ A^wjj -™ 

44ifcvfl dip t SjSCJL 4-vtJlr t J^*i ^jjJ^wAV jJLSvi JlAOi 

- ■ t oUiL^ Jj ji^O tju pj i 4jt 

■Jljfdj 4 idi <Uj£U iSj-U 3 jkJ ^vidkX>l ^JLp t ..., -,l j t ^_J _ rni 

OojXi O^J JiLdii wdiL'S <JJjjJ 4>bgj + ^JaP^j Oldjl^l 

H (i pij *u * » " J I ->^ ^ y-S1^£Ji 



(^J f*j 

-LywJ 


Ya 





ii^S (J*4 j [J ^ j *m< h < * VH L^ljSsIl o^# Jj:^l 

0 ** 

i^JatP^ ^ t , ^| iwJjjJl ^ (jjl t Ujj^ Jotj^j J 

* ? 
C}\jj* cdi^* \^ , Lj^ytj ^"U tSj*^ in-j- 51^^1 Oijl-U ^UcjCjN Sfj^Lt 

d*^it Jjj . \$,**Jk, t <Jj>- o\£\ ij tJ_ i j> TJ 1_j5CH 

. *Jj»«Sj IrSlT^^ '* t -**™j (^j^) 

sxj*i& i ( j^l>' i ^Ji *ijl clJj JufluM oLj-Ij^ii juis 

tj*^\ ^ tsJjh jjj t <jUL>- 11 iv&JUil jpUbM 

•wiijli jLJiMl cjjjf dit \^ „ ^S\aJl> 2& <Uu5\a^ ml 3 Sj>*j *u*J& 

br|^ tkb^SSjbSCil eJb& jjJti ^Jd! &i^MS jj^* M ^j^ulS 

W •■ * «:■ ' ^ Ji ■ * tJj^J ^jjtjjt k^+SjS jUit JL>* jjfc ^ t L^i^Iaj 

*1 t/i nil 4!ujiv# ^]i j^all j>l tJLJsj* aIsijU.^ Ajjij^i a5* 

f \ i * ^ — \ ^ *L) ( Y j . (^ 

^ LkJ 6t J^_J t ^Lfcj J* t H * \ ^ A1 

■ (^JJl |^|XwJl ij^“ji ^jLaj l)f 


; ^^ j \jn a 

(PUnetsm&l Hypothesis) oL£j^£}l ^ ^ 

V^>1 ^ oij^ais 6U.uii f ts < f wi/ji vrrv) ^ ^ 

* jjjJJUlH c^fJLLj (J oJc^j oljAill Jwv** 

(1^1 Lij ^jJjSo (jt i-S^Ki 

+ l^u * p J > 1 ^ tj— 

^VwJi (|yi ^JJT ^J[ i^J>J j^JlJl ^>fcrt*tf)Jt |^>bli WJj^S 

Mi IJut Mj) *i diU^j ^I JJLJJJ JjUU v^^ 1 



4l>Oj ^JjI* jb^Jlii 

. 0*i=M 4^-Oj ^JLsMjj^ Lfljfj^f ( J*ytf*l^-1 

oL*w ^L_£lU oJf j\ *\y>-t ,j*v^Jt ^ oJLajijt tiMij idut <y*j 

. »^jodl Ij^Lsjsf ^"S.jfivVl ^jA 


oL*~ jJj J15j ^^3 £,t^.i.vU odb^fj 

AlI* OjjIJj 4 3j*i*,rf o5*lj£) iji l£^ ^ i 

l^al>tt>-! oL*^ \y^> jJ* y*U l4*itviu oLjSmjXJi 

(jJLj ini h Jt ><■, ! ! 43J^t>fc>4 

^\ tSyr^ U .^-^1 SJL^I olX/3i oSjlJL- ^ cJh>J 

0>* jAj x>4 of ^ ki*i^*i JJtA pj^dJu ^ 

oLiCj^iiS AjtXt (j J 4jX$L* jJaiJSj MP Ji £*^il 

. A>JUdJu LjJ& (^jj) Jj ^Js 

Oj-* Ji jV dill> V ^jf pJLa 

4^*0 Cj^Sjf OX lx|j Uj|jO jf <ljLrf iSl>" (J ( j r fl Li 04 j 


j*j 4j3oJI (j OlSj oLSL^SnM s \ j * 


oLr^ S^ t Sjl^ j>- ij^talJl oXm JjU^j 

^ *jl*L vlj^” £L#j( ^ s£j «4jnlfl^.ti jji^aiS &LU 

^ o^>- JS^Uall Jfj tljAjSo *Lif l^db^ ^-JiSCj 

$\jL\ aXb tw^L^aJ Ji aL^L i jJ r j i i 1 

<ixii! o^AhJ Judith $\j\,\ ^J%a 4 L*f 4 4 -^jLsM 

• *>at jt ijjjii 

j\i\ ui>ujt ^isj ^jujt jLj tt^f ,yui 

U} oSjU- <jj OLSv^SOi ^lj> liliMJj ^^ijVlj (jja_jffJil 

Cy V^j^l ■j5Cl^ iaLs-t jU jt i.jL>iJa w )i oSjjiil! V* *U 


-JO J*«i J (*ji) ^ (\&) 



, Aj jJajJ t 


^ ~<^tu ft 

<>* &***■ &\ 

IJL_«J , , ?c J UUiij o-SJ—A 

4kljb ^ Jjj^ J l 

.letjiU 


'’jjfi*?i r^r *i& Q 

jdl L^sut 

*Ji,_to Oj...,fl.fe JLij i ^ jL-iil 

C<^^ai ji 4 aj A ^ s i 

.jiaJs J1 (ots^Sit) 

aJLp erf 

* 

JJ —P (^OJ JO ^ 

^A)i aAa jU£«j 

pp J.UJI Uj-Jj iiJuUU 

-*ij J *Lj>^ji 

L„dij ip*y l^t 'ill tA****-*iJt 

* 

^JS olUiJ 

^ ' Ij *** ^ S ^ ^diHili.ii^fti 1 &* 

jo L&yCJU 



(o) jjj JSUlt 
oAj>j jSJf aj ^»j j&mJ 


V A 



,jpf js u of ^'jjj 

*jJL3i 4-yU_jL* 4jh(t^U jiV fc jJl ^Lj>* 

„ T I JLlAj ibJLajti* 

J5^£ U W liiLtUtf blj^» ?LfM\ oUjJLaii cblSj 

k , AbaiJi (J Syi£j jjbxl ^ 

^jJl J^b" 4*bt^*t 

Jj£ jbj aAjLwh jt*pf oli 4jutx*^i £t*-vdJ tM >-Ubbi nJjJJu 

. Jj> jj^U’ jlk^f S^* 

4k*^j ^j n . ^ ii * Jl J-A4 jS jf <jUbJS 

jf ^ ^ Aif ^ AjI>^j y^E 

LfejA^f tjt bl 5 * - (J j-^t AX* ^ , W - i*j$\ JulijS 

(l)f 4_Py4jJ,l L_-uJyJj ^jjjtllj SJLfcj , (3j^ 

ViV ^jUafr bj^ ^ t JaaJI OUou^ji J>-jj 

JL**> iibdiAjb *J*TJ CAlLbt i Jjuuj 

b-bsj t^jSj yjfzj jl ^^4^)1 bii^ i oil; Jfb; 

V'>^SjS2\ £# l*Lc ^LrfLfeXj ^ ^jJl a^H\ ^ jf 

(£jljJ!) yUiVl Lej^A^aif i.j-S't^SJS bf u^f ijjislii ^jjt jJCj 

^J? aS\p- ^ <jJ fLiJl aHJ-4 gJsuJS SajJsj byScj |i 

jx* aJ-^s* cJl5 Ic^j i aJl^* aJjLj ijU- ^ bjh>^ 

< ^buJl {J Sfi ^lAp Ls;^ J*w4j iii>y 

Jt jU* ^ l^i OJJ*-t>f Oj* A5# (jA;Vi L"f 

< ^ij*)J ^■lA ^ rt fC xjt vX* ** •> fcJ ^ii Gjt^jbS ol^sl 4 Am 1 bl^ bb- Jj ^ t bb 

J^IX “X: ->Jj^ JWj ■ jtj^-' _?>*> ^UA^II 

jj £*^ jf ^ ‘^bj'yi (Jjj^ cb^ (^" 4<-bH <jk (^) 

.Uj^laJj ^jVt ^ aLJ* 



<* T **^>- aI stAjZfl oJ£ j\ 0 I 2 J? J5w» Jp 
A ii^VS Jit (jjUM cJ'iUJS \^ <. *±\5£ >jVi jl 

.&£S 

<&\ l+y*£S *Ui ^ i&*jJ*\ cA t Jtei\ Q 

*\st «j*j— su 

J eFj La ^j-a jA*li L* JJ <jLT t«Jbv 

J UUat^i Jit t JJaill J IjJ^j ^ witiiS’E 

*Sj>mJ C^jJl ^jSjS j£- t A**%w**JjJS J?* ^ J>- 

ajvjjSM (4y ^iJUJLSj 4JJL- a**^Lm 

Jj*Aa) 1 iJJ ij: „ J wiij A£*i2Ji C-tlj Jsuil 

t ^VaWLj jjP Ifcj J ’/? C | t A^^LdiS ^ 

l.^>l A.^ Hpj AP^4 J>Jl\ atii (J_p“ 4 jJu>- ObjJflLi Jiij 

" *f 

jj i^WXS' jf i^wauj L^c3^>Jb ; j5v£ V \jj>- aJJbo* O^j^Iaj 

o U- i ff jijl ^1 9^Li*ys LniSvjr itXfi olw^bjJlj 43 ^**# 

0>i JJ^) jU^l Wr ^ L*^tj 

^SJuiE ^ *L>- jJi b t(Kyrl Von Weizacker ^ 

VA/ otjb ^ IjuJ l^biSj t (Girard Kuiper««jwjS jJ^) 

* " ■ ' " - »:»* jUJSj jUH ^ oj£^ 

XP AtJaj cJL? iijlE Oijja a*j^ L)f ciUUlt ^j^iJ 

L^Uiij I^Ij J AaLp C-JlS Lf tL^lil*- X* UsJj lj£i\ i-U Ja^ 

* 

Jp ^ *\ 4?^ Ot-U cJ^l? 

J<JLi ^ sai*> iE>S tiJvii 

, p^}l Afr^aj (_jJJS Xi*ti 



\%ste~ a 

^ 1 7 ^ ^ ^ *Xa1 U OJ t Jbtij 

^ 4 * oVU^>*b 

J1 £f^ ^ <* fi i£fb <>* 

0 ^ -itjt ufy ^AJb <*wl *j*^* Jh^j>- lS~^ tlUj Ua> 

* (^ri a* A ' cfi ^ ^jh 

i ^hjL^- c****J t^JJJL1 toJL^b^l^^Sj^JUcdJ <Ubli qJLaj 

djt Uijt 0 { t ki^ J^A>- t>* ^Jj S^ JjJLdlj i*JU iLUf ^Jkj 

^l? * — 4 w~*y n 015 *ipL^ u j^ju 

OjS^ aJ JN^Ni u* Ji* 04 * ^ ^ >i J* J'tfj^i ^£4 
JV*A^Vl gjb* j( ^jtc g^ Ji OU-Vt <^-Ji* j iJLwj j£j+# 

* y V V*-^ tJjf C-H-^J 

t^AjJaJS js^Ui! j tl^Jl g-fcb* ^ ti^JS 1*1 

ol^yJI oJuft. U 0i# 4 tiUii - dUdi iJu* ^ dLj*iU sL^,* ^K*i 

, W Nj via gJbi JJ dLJ’Vl J ^y ^ 

‘OLVy <t j\ 

□ no 


r\ 




cJQJIJJUiil 


a 

t frUiiiS j^jlj^ajb i 5j jA oUUJt^j t jSX\ jjjjt J\ jt 

^ 

iS ^J ^Jl cjLji*it _^iS3S Sj^juU tvJjUii aAa o jJ> 

, .dJUUJ! ,y* 

4 ; 

- t V ®V cJ Ji 4jf ij ^ £y^h «^>£j 

O 1 ^ \j£ Sj^-tj j >J <* 4 ^ itf j^IUp 

^ jf VA oUl * U=-^ VU oiyi v ^ ^jSj. . jj^y 
jW- *U t|f ,yJ Of \£ 1 (Lowei) (Jyj) jiUJi XSr*j Otf 1/ ^JLjl 

1 ^4^ oUU- jt 

iSiS^ «Wl y~. wUj t S^jjJ-1 oUly>-Vl ojX- oil 
4^U J~aj it J^it y J, ,J>jy y J*f J] J^! <y V-Jjlij 
<-4^ J^U Xu J^j ^jSC, oy jJtj ^t-j^bji) tUOii 

<^•^1! ^ c-ii ut Xu (^L) v_5^J| ^ < r \<Ul /_* U * \) ftp 
c-U 1^ t AiltU-j J^jj t»jUifj (y^, cJbiUlj ol jujiSi\ ^ 

,*-™J=LiUj (£jsM iwuviJSj ojlji-l 


rr 




^*inJS LtA^j oNjUJLi 

4^L>^t|.j tij t /j5v*t lJ^ t^-ijAx3S 1^3Jjh t aj^Cj aji^iaj <lJlJ£j 

jIj j' n ii ft *j <*-^3^ ^jw£j) ■ ■*?! j£3l S^s*- 

y*j l j^j ^*L_> isL^| t Ik^Aa tiLj-ni^ L>»j 

, ojIjj Jaj a ^Wa^S Ja i^Ja^Jl 


ov >; U „^A\ n 

^^ ^■* ^.Xit ''J jj^iAil ((L^gj^da^ M jf^ s^Aa ^y ^Sy ^ 

y* O^j ^iVaT'■ -i La ^J^VjuU L> 4^*A^J „ 

4jl*M 41* ji_JJ iJjtAi 4 jjIa)( (i^S^JI *A> 

^ aJUl^ 4ji 4>z*S L*t tLL^ ^»-} ^titwJil IAaj h y*PJ 

^Isj^ Ailj^ y* y 

■ o 



O) f*j J£^i 
■*ii iib- J^Uj 

^liwJl ^jJju J&L^JlJl ■; ifrU- [ i_ y A>oiXl -SjLt-1- 


i^ui^ jJ&V -—'> '£* ■" ft .^JJ -f^ 1 &* u ^ <W) 

,iy\2& y \*\T /-* M“AY 


Y l 








t tljijliJS ya-t 4.5.k JL^-jj fl^JiLiHvJl ft lJl& (jyAj 

c,. ; ,^ ■,* Jij . , jf OjJLJi SjS* '—fyuj 

jj ad> Oj^ .^..- flU l (JjJ L^ji 

li n .ifl i Lo i ^JuLa o^S" ^ j * * j i^A***^^ UaaiJ-' | ^-ij-<(wwl3 i 1 lifc^JLftLJLj i 

(jrf*~ (J (X ^ *Vfl) (H) iJ^Ad t 4 ^lU C^fjUj ^\ja ( jj* 

J& Jbu U ..^<zu,W) ijjSj jiUi (Hi) fJ Ji\ J4 

„ *U*Aj \Zj* ojiu oijLt 


l^ij ■ "^ S^tii V + * J ^y»*rtLji iiLff <ja>Ujj 

U^ks J t^jVt £h£ IjA (TVT, * * •) ijjLvZ* l^kS 1 Uf 

Uf (bfA+ , * * ») j^l i| t J&* Sj^ ( \ * * ) 

. J^/l IaJ •£ *>l>* a m 4 aj*-^ 




J* h£* O-Jj («'■')(>* Jlijj ^ S-ij-A-iJt IfSjIjShu ir—iJl >*3j 

.LfiUc-t J aia-jj OjX. (T> ) Jp JijaU J[ J-Aa" J*- jJa-Ji 
SJUI (j y {( • a ) -ij J t aj - < i . M -il aj-“ *UidJl 

-*-iJl 4£j*J»tit (jT^ UJL* 

jUU T <J* -U"L? ^ cJa /y U, i— jJU uf 

*-bi y* jj^aj yybl —-5- 

- ^ TT '—' 1 + 4 t -44 

aUdJt jit ot jM JJ ^ _ JU; ^ji Sjai„ ^U»^j 

JS- >UaJ ^J! £jl ja—i: Of aj^t? . (oUjj^L) ^Ja. L. j[ 

: fUif J[ 

U» £j+4- ^ / <3 \ ajjl-;j : JJjj ^ Uil _ \ 

.Ojj£~* * a ^ _J • ,A ajo l^Ls^.j4 Jjia £iylj 

*j^Jl v-iil i^Vi ,jd ■/ rv t£jt~Jj : ii^ UJil _ T 
1 >Aj 1 air Oi; £Jij~* Laf .i_J-^3 ^Ja_. (J^> aj^aii; 



(, AjiiaJj i jJLlLi ^jAj ’ Oiu^Ji ifcil — f 

J^h jU *JLk ii v^* 

. 1 ^ j^S * 3 *- jU^-L ^ °j^ u^i * Jj* Lfris-Ujy 

l^jJLf jJL^ t UJjSHj *i-U t_5ji AA^i^fi JxU^j 

oi i*vju^!s 

h L>J » f t j * , \ 0^ £^0^ 4-i* 

■. ^wii\ J y- cAl*^ a 

: ^ j*tij — l 

O* ^ <ifs* ^ 0* y 

W^^JS ^_5 ^-JjKJj ^A^O-i (JJjpJlJ! ij! £-0 

jUl V\ ij i ^! flit ij-* fjd 3jt 0 ^U-A> t ^UJt (3 tjyjA 

(J £jU j Ut . (j^^m) JjLf \T J *—4;^ ^ fji Kl^-A*) 

(jjJLSl aJoaj JUjI aJoaj j*U*iJ! J^k»™ t fUJS f\A y* 

u-j jAJl 4_SaJaJ Jju! aJUaj ,3 \^ja3j „ H ^j^}\ t«jysM y* ^t (, ^ytJbt-i 
iv-jjii-i 3 U aL& J *tV** t 3*£* 3 ^ 

+ {^*w^) j/sh o^i5 n (^t **LiJt fit Jjl J 

3 ,^5^31 jU-iJl y* 3** <—dental! 3 Uf 

Jjt 3 /lytlk (JUJtJl J L&*^ aAs£ iJ ^\ Ut <^yJS JU^Ji 

h (V i j^*^H jiiji) . os fly* - ^ ^ 3 <s^ ^aaJt 

iJLf' jJLll j3 *Ula^ ^>4 ^JS" Oji (3^ 

iJ'iA^- i^-Ui jt (3^*wi iX+Pjf oi 3jU- 

ikij ’iUilJl j^U-3 ^ O* S ^ O a 

, j^aJi ^JLU^ £A* ji a^rr^ A^^Lj iJjjOJl 



(V) fij J&JJi 



f 'Ji Cfti 


SjUfc 


tjjjJ* £^y* jys*-* 

b (A^ij jSC-iJS ^f) J*« Jrl 


“i 



%*** 


(A) fij J5^J| 
oJj ^^iji ^U*ji 


VV 


^ j mq .. t il jj£- v ^AS 

4 (N jfJj vi Lj^Up jJ-j 

J^j™) ^ Hi ft t ’ h j i *jJJ-iJ t O^ Oj^Jt <_i 

(i)^j ^fjih 0)pfj Oh 
; J!j 3^ Ja>- — Y 

lift J^H3 ScV“ LU ^-0 J liy j£ ^3 Ja>- y> 

oj^ viiii iJj5sj tUjij Jtjj it>- J-*aJ UJujti - ^jiisLtj (JU-niJi 

i^A+j&S** ^ ^wif l>aJLlf- ^1 t jglaii 

0^*-«»-L«M oL5 vdAc-LJl a*jka ^JslH S'lL** d-$j> ^jwoi^ , (jjjiiij 

<0?*7 LO^e-j Cf*^* ^ SjJb jS^ *j 4 J^>^ U_JJW3J 

y '^Ut xiilS Jlji -la>- J^fij UJLl* ^1 tj^lal! 

S^ L* jfiSl jf LjyiJlj ijjijit jjjaLll jj \AS UlJL*0 JJjft 

(^^) oi^ijj SjLiNl tUo^i> cjjil J 

. ^J^Lj jj-* 


p”**" O 4 




o* ^ 


V~ 


IIjJlJ L*JJj> i.^i>j\l\ (Jj- U ot£0 {j ^4^ *^5^^ d-ftiSoj 

. ^L*Jl ^Li o^jUH ojj L^pUjjS ijjSj (jft ^ a5 ” (J^ 


^J.ii^t SjjfljflU ^j~aA O^ Ji> a^^SiaH < ^ m jqA» CJS; 

Li —iTjf j^i J-^oj L^l 1^5 i J j] l3*Vs tiji U 

i J1jlj j^VS h (^ pilj J5LiJ!jlajtj i_i rt id1 ^Lt Jjf j tjiVl 

. ^LuJl j^Ju* Jp JUL^ t j4^aJ^ o'>L^? cuij 



{') 

Ajjlj 


t Vbw*i ( P i * ) J»>- Oj^xj Jo^Aj t ^JUU iL tJuSfcj 

Ji^ (yt) L*jjJ ajjSj^ c3j^ ^ijy wL^ils ol 

tb^iJS L*t J Lto^JLj ^iJ^ji *—^ 

.-U& S>jji ("tV) tUj 


; * , ^ M ? *5uJ| _ p 

f v ^ 

^S3_j lS^Lp L**jL>^i^» \j-J _^i ^Jau^ ji CvJ _yJ 

fl*U jiiiyj . ^*hmJ l)UaJLH 4 JLU ajJw? £lj4j AaI^ 

C^b ^la i^i j+->«-Ij C b*i^ S ^ ^S" xJLj bj-jJj «lj^jJUHj 

St “ f J f - * ^ 

b^l; jl jl—l ^ J^j Jlij i^wJ! W-^bLU 

{^'AJl jA^JLI jXjit jLt ^yt &jL>^ f {jfr ^T*^J t^j^AtJLJS 


r^ 



■Ji ^ 

J J Jj ji i tJjb .^y- tj^^j 


■{' * (•■»> J5^Jt jk-^) .(^^-w-iJl Ua* 





O ‘) (*^j 

w > Lt™^Li j j-q-** ' -Lit>-V 

£*yi J^U J^ 


* [\ 


c^ <: 


^.u- L^* Aj*-L^-d- Ujcj^ 


*vtJS ^Ajji 

aJIjM aj^fc ^jX- 4>“L-Jj t^JULl £j^ y- iLOjl ‘UsJci^ 

Ti 

t-jr?' ^*J < [jj y y> <*yy <j"» 

Oj*)^Iaj C-~y j_>jAaM 1 _y=»jS/i y~ &Xp> y* 

t JL^Jl ji^i) ttjJ jf Ojjjj^) 

I ^y*y < w i^ ^ ^J-c* j ^r^ vvj *- ' , -' > ^ ^ 

tLjuijl tjt <4b (^JJukjSj ^Ipw N tl^ ^ V - v? J ^j^a^ t Ji 


fi B 

^jMi >-*- J' *>* *jV* £^') ^^ y “ 1 tJ**^ C") 

Ajinij ^yg J_ rJ J^' i^jtVjl vj^Aj l j J^J t '"-'V J "' <* ''T 1 ^ '•™''’^7> t (J^ t ^ >i ^ 1 

*l^Li *^1 y jjtf V^J J*V O^ oti y^ ^ J* 1. ^ 

^j^T '^y>^ll ^U^U ^ ,^yr ^wJ^Udl ^jVt Jbf t^y -W*^ 

WW ^ W' 

i ' 


To: VA¥W.al-mostafa*com 


ijiVlj 0^ Jyrjii 

, frWajJl \-Xa- f-^JjL Jb^ij Ja>- 

i y^JS wJ^5JS _ % 

(3 s^-li ytljJaJl 4 y» ^wSkH^Jll Jfli 1 —&j^S3S jia^ 

O^^ 3 -b*Aj£ (J^ Lf f^Ua^wS jjij , ^il*Ji ^ys Ai jkLa 

L*LC AjL^jI Aia^“ y *, L^-A [_y ^ AA^jJ^ 4 jj^XS“ ^c^jUj 

, . aJuS^ SJjJlP- jJjl 


LflvXLt tjAjdl a>^[ a?-j wiy^S" ^jJL^j 

tJ y* tUyiil ^ 4-vri. i f^j^J tlry ^ui: 

j^}^***^ (jjy V i [ j*£ , j )S^J y^v^JU i _£j>^\ A^pk- I 

■ o V j 


yjJS 

i>J^ J|ii! L>> 



O') ^ JSUSS 


W-^^d <j-**-»^ AP J~* y> ^5l Ay^-~) i3y*w l> 1£ llj 

J-qk^j JI 1 _y > y ji A-dJi* AJtlab* j^jij J ^ \ , w m . j jj^^S" 


n 



*5/1 olj-J! \d» ,Jj JS^ii) ,bj- iiku 

J| XwC^jj . l _ r ^ill ^ji tfijJ! ^y >jbU 4»-Sjii ^JLiiii 

■ J-Lt- ... 2 c~ . i £^jhUaJl iJJb 


(\T) fjj JSLUl 

^hil n . ’t j'l H+jjj. ii t 

jiif^ J£iJ 
„*\rV 

£=jj^ 



y ^ajJI ^Isaj Jjh^j vj ^ mf> 3l ^ 

tjpftJiil *jt=- <Jjk <j^ isu** (,aL^L 

l*J*\ S*UiJ OJj£ aA* 

^ Usus^ JUAj #Jl£ ^*AJ! &U- ^Lo^lt C&ijAS 

* jiwdt *UjUi 

J^ASiu ot *-Aj*»^ il'^-*-j 

JCX^ -CS^J c^*—iji t-iiij gte J* J-Vj iLyjjSOi J? (T ' ) ll t j~*-i3t 


_* \T«r >f \» tj ,j~~iJf <J^~S XjBj UA«- oljji! »Aa < T *> 

.(('ArijiW 

. ^jj^J[ yi}\ cL*-^ 


it 






■ Or^ij jfiiii jfef) 



on ^ j^i 

JJ5V 8^ 
*UiuJf JUju ^ *£jJUM 
r^vr 


^y* ' c —^ ^ tUjajI ^j£aX.\ ^3 

O'* ^ ^ (jr* Aj&jj oy If- ^yty \ 

^Aa+m y& Sj^ju otjX^LSsiS (_^_jtA^ jj jlj& l 


.(UpijjsjJi Jk^t) kcr ^jJ 



t V 





[Jt i^\ Jaaj <Jl>- ijj 

£,Aju ijdJij tafrU^'i/i 

L-*a53j jl(^l flij( fl-tjJ |^>u 'Vl ^ '.frwi d ‘Uji?- jJ 1 

, CjUfthJJi ^ <lai- b\ (j 4ZjL%>- 6V 

^Ui J-S ^JhP <jlS\£ <JU4 ^fif 1*1 y jiai} Ujuni 

LJj jjva* 3 y+- i " i t 6^! tiAJij t3J>L£*U < JJ ^L^jAA jsiij 

Li^>- fij ... AH ^J&L ^>Uj o*** 4 **^ ^Jsuj &* J** 

iJ r^i\ OL JjiJS eUiJ . . OjsMt,5 jl tfS OjftU 

c T ^)yj^ jjiii <x**$ 

*Ljf tiLISj Ui^upf {j* ^>JaJUfl ULs>-S Li jJUjj 

o*J u* *j4-I d* iSj^ kL>-lj 

h 4.wk^ ^ l^tj s^AliaJi JIjj (jcil^i ld5 Jj t ( jM4wwii 

ifcjjf fc (w-JjjjJi Ju^ J&j 

JS^\ j^r <>* oALki l$&\jz>-\ Vr*! ^JJy ^ *L>JL 

jji-S oUJ? j q^jj>^j ^Jiil jL*Jt olji ^ j>jl iLw>Jklj iibS 1 

,LJjJS 

j .* * * * H ^ ■/>H :l^l5^ uwL**"^ t*jjhi^ 

. b .l.rij^ll J^(4 Pi .*i j | Hj iM j^lliJ IjT ^?hJ jl ^ ^jj^wJl 

* ojj-tfJt **>£■* U jf 

£4$a~* til (^jU £>) AjiW i*U^ *-Li ^Lji* ^ (^) 

*rj F Jil\ sJLi ^Lii £»ij^ 0"**i p* 3 p-S iS^L^fl ihihL pi 1$ 0“^ -p ' 

lJui jlJL5l jjJij J* sJIjM^l dj^\j nJ^i ‘■Aj*-^ 

.ia^jds ^ ^ u,v^ * ,'* - t^l itv^ m t nv ^ tijfk tft) 

11 





iJ j>*zjf ^ L^*w4] J \j>- jjJu c^j jSj , {(j*^ Sjj^ tjP i TA 

*i^L a* —i^ijiii ipj^f £jU- yg * 4*^ 

Sjjii ^ ^j-a LaLJIj sij tL^fcUp Jjfo£ i. (jW-iJS 

t (\ e ^ij JSliJS - (Ti) {rJj*^ 



■■■ 

B 



0*) ^ J£iM 

(Ecliptic) 


r 0 ~*j£\ J_p»- *-*b* ^ j^ s 








.vtfjSJi ^ SuA* oUjU. J*«J! 

( t ) 

(wj) 

b Uj1iJ^ LllSLitj yJijSlfl 
. ^j^ij i±jbJI ; <-S\ biijj" ^ i ) 

. <-S\j£i\ «*■ J**Ul 

jJb^UU v 5 ^ - * 

L s^jii ~ 

- 


liULJl _ Y 

.^LSySJt _ 

► — 

<>v - 

* — 

A* 3 - 

_Wta 

* cAJJll ;^JliJi 

: oUilt _ ^ 

►4^,/ — 
■4**> - 

f , U^JU» ^ I^aIi : iv^AJi_ Y 

: 'JjUfl _ r 

, A£djdJ>4 niljUjJS M 
T^ij^vsJt iijljXlS **. 

H inljl-LiJS ^ 






oSj\Ju> O') 

^M4^ii ^Aj (j^t^lJf jfjiwJi ^ll Jj^Jj V ^SnJj 4 

w*£j£3i of ^iaiSS c? o^jEjII *Ai» 

jjl L* Jj^jIj 1 (l f ) (3 ,/£ 0^53 U wys! 

,(H^j J&dl ^) , <£t a) ujsk&d' J ^ 



<n> 

^mi>wJ! j>*H j i i'Tij< 






IiAp t (J ^i 1 

0? (°A) tjix* -AjJj cS*^ 

Jaj^£ J Jy- ->J^ ^Pj^ilS W-S'ljS' 

* ^-j^Jl Sjji Jj Ja^ ^L*J A+tSjP j_j^^i ^ 

^S S*XP ij jJtJl WjjJl ^yA J JP- JjJl 6-Xfc J5j 

ij jjjb i aaI^L jJLlI L^JLLiit ^)l ^ *i o - ' . o ^jJI 

^i>* njJXflji *^-LP jj Jj« La . wij^JS (3^iJi £jA (^f (.4***j££> 

iI^*JlJ z£jz>* #Jjb Lpijjj ^3 £^WLj + <-i^S 

.Ukt Jj^iJl J1 *>• <y*.i jy* J* JJ^ d^ 1 


-v 5 '^ ^4 ^ 

oULw» Jp <*i> v%^' ol ijjl Of t. (fj Y) (*ij *>• 0^ 

j Oi^i) y& LfcJjfcjtj jA t ^y* 

«JU y* JS 6- *L-U ^Li ^juUI JLU dLUM ^ JjU- 

*Xbj jLip'l ^Jj£ ^jlji oJujI 

SjiUst Jjj . yp i£^H\ L^S^Cll Jaj l$Jdj Ovb~j 

jtj^viJl lAjjJiij £jL>-ptjj ^>1 SJj>-jii eJ> 

ru, *nv ^ tv^u 

jJL*j y* y^L W®L?i*-if C-jI£ lij tSA> 

yt i j- ti\ fji *IA*^ J^y 

.(rf 6jJU jt OyJ^ ^ Y , \ 

fj 

. 

j^Ji jUf ^sai P» ^i (flVVY) J^WAI fU tij ti-A-A 
ipji ttr -jJS ^ ^IjSai aJL!) ik~* ^y) (Johann Budfl™^) 



jSj gjjjbll dUS ijp- <ijjAiS vJ>b£Jl j>~\ d)L 

: 4JbJ^ (jj A^jL^s- jUjjii; 

:iJBt 4 JLJLJI jkj ^Jscjj (J ~ 4 d)l ^^\j£S\ j^o? 

YAt _ m -.**! -~tA - Yt ~~ \Y -r - .\ 

* *i£AwJI ^jU^-S {j* Js' (i) ’>*xd\ uiU^f 

rAA ~ m ™ ^ * -.*Y - YA ™ n ~ \ * -V ™ i 

* r ^b£Si iU^f jjs Jvm o*> doi-i a«A*Ji pj 

j^r^b 0) ^ls ^ u*j t^f .c^Loii 

: (Jj 1^5 JLjtJt 

-O') -OO) *{t.A) ~o,n> _0) -<‘,V) _<*, t> 

<rA t A)-(^ ( n) 

Jj^s ^ £* (Aji) Wi ^11 fBjVi u^u i% 

j* 4i* x^J\ ijXiJi otj i^IjiS ^ iJb- l^t Ujl^J tjpJUL! 

JbJi pfpl £hJ^ uif (YjA) piji 

t> Nb ij£j Ji U* (Y , A) pi^t it (^) ^ JLS, 
s j*£ ^ 0**) j**j i>^ J* JUJi ^^11 uli Ut . h dipS dili <j>. 
, Jw*j d*id^l Ji i ^ f Si ^ J>-j jlArf *Sjj wljit O^ 1 tULlii 

ijJj^ta idiU)^ f^JL* ^UaaI aJu (aj 4) OjUf JtSj 

^ t(^VA^) ~* ib' ^ (J^_i) 

t £o>-j (^*\^) L>jJi 3-£ii aaIwp J* (v*j*hjh ^^50i iJUtfi 
dlUJt t«wJd£it + . U-5 (j^j) br 

LfcjSUjji *j£Si iiU-i" 

i* Vi-^ jAi flds-j ( T ^ 1 1A) ^Uj CkA) 

H P h 3 



J.UI fJJB £* (Y,A) jtijJl 

J (oL£jj£s3l) ^ (3^ tyTJ til 

£4^ Oji £•*£ ^j***-"^ J^>- 


\\kj&e&\£ Vk\S*iAj wS\^Si\ ^p^p* 

J$\ o^ U^jVl ^ Ujj^j t(\Y)pij J5w3i dl Ujiaj y 

jA lA^yti t h i^^Ai^l j-wJ aj! ^ 

- (AjUa*) j* U>-^Sj 

* 

(OiA) v^j <i£r^') vt>yi ^jMi <>* 

<* 

. toy? y^Uidl SJL* ^p tlLJLdt *\JLp t* Uaj 

* ^ £-l&ij (jA-iaLiil 5Jflialj4 ^ J^Ia^lSU J^Jo L^i5s3 

Ji tS-^Jd ^ J^p- t^JJ* Vr^ ft U*^ J*Wj 

« Aj.iU5.1t 4 aWJlU A*Uwa-H JbJljj ^JiUdi 

4j Jel^- (J^jjs jJ** i 

—fit \ X * ^ j^U iy*l *yUii CjtyJ ' jJ>ij OUl> Aitkla (3 

(\ — j\ —fi-L^diji A ■ *» * * * j£\ jj^ai] (^\AA\/ 

t, *££jca ytj SiJ-^>ti* ^jA l^f ^ T ™ 

+ A ri ta « M C*>t^ t SuX^tiL^ CjLNjJ^ (j^P 

!j^l53S L^jJaJeiil ^jd \ jj->!fljl Id* j*w?y jlS^ 

.QcidJt Ld5 ^ 

"0^ ^jj4j tjw tJj*^>- di dJLLah t^JLp jJJj tlJLfc 

4 ^ y4bi^3 4^db 
.^c-jliS3s yL y>dli J^idi jkilj * ^iiJ sji?y 





ij y>**& \Sa ^y» <Jj^h {J 

if ^ LfejiJJ JjhWl Lt| j ^ L^*SJiJ f^y9J V ^4 aM 

(3 ^jybw.'.H 

b y £H\ uu- oai J i^j\^ ijtij 
JJj . y ja t^pU^jf jv*£ ^ ji\ c-jijitt (j* U Ijs^f diiy* 

^*J tlfU jr^ jjJLjjl 0^ ^ 

^yJU <U*IS ^=rj^ ti <3^ ^\j t^ysjVl JJ <w--^5^i 

tSybjJl ^jUU*) o-i*J JtWi*.jt *Vi*^ 

fj-J' Wi ^ '(J^3 j *t£r^' 

V^3b ^*uJ Jii^j Aj’Atii -w?j Siip s* Jwa iJ 

viUs ^ cpS OjJu tAn ^1 ^ -i~ &* o^> 
ykj UJJ p^Jl i_j ji! Ot ^*i V=t ■ t>“ V^ tSji^ -rt* 

UL- J-p tft tJ ^S0 jJji* ^ ■*-«?* y*J «a-J>^ J^“ fj^ 1 
, jj-SCi! *i& Vr-i ^ *1>*“4 t^ji 4 f 5 Oj^* Ajs*-* * * * A1f * 

-jl jjJb' JjU- v 5 ^ ot <i^ ! ^ 

jJjUil *jpj Of O’ill ^*ku-JN ty~*~5l Jjs- jj-^' 

. ju«»jif oLJup cj O^i ^Si 


. (Planet _o*^) y«>i **V ( n > 



:a*AJl ^j£is tf> □ 

t j rt ^jMS £4jll X+py tut jjj^Jj ; (jJliaif ^j^jV i 

i (\A JiCjJi 0) (J ^d_Ab Ujli^ 



oL£^£Jl& p>-Ji t>* ^>^r ir**& J^-ii £^jJl ^ cSj 

Wu>^ LT* £^1* U^J^' £*j*# ^JV5L*J 

| (WF ^pLw^jt 

^ ^ i>*-^ . (Y 

Ji Ui^J^ JtJaUi 

iuJ*j 

Sjff*0ljQ ^ a^j ( j & ^jiJLS (j-*^ 

■£jj^ V^ v.^j^£i\ 



0j5i \ c ^i , *jl|Jl d J&S\ Afjlj sj^*^ d!A>- tw£j*' rt ^ 

J ^**4^1 jj| ^JA> UmaJIj * J*Ol (J ^U*4J it {J A*jLp 

^ 0 JJlii 

t (syijji Js-jj e£j^lb ii^ 

i j^ t ^Xi\ Jaj& \£ , ti J {j* <ir^ ^ 

d>Sjji lfr ; ;... «■ aj^aU* a*\j^ d ^^ j ^ a4 ^* t w r^^ 

jJ?L* JUJ 4 JjiSJj tcH>* aJ d*j 

jU** ftl^U i5jr^o L^^-j , . j \*j £* 

.lij-SJ' J1 tlr* t j •• 1 ." ^ 

:i_^JxH Ss" ji~i D 

U i]i tott jr%p ot UJ \^* h-U^j <Ji UuUj^ ti£ 

ji. i^Uja aS'j^o J^j Ajt jt tii\i-jlj A^&J l!l^f 

.J^LlS J 1 ^^ aJ^V^ ASSj>- LhJju ijAj 

^ ^*j-h til OA^ Cr^ 3 

^ i-Jijiil OJj IXLj . *v~^ hj* d J™* ^ * t i *'>2£ji-\ 

Lgd^ ^jJlic?t Aj^U? j_y»f U WJS^ a£^A^ ^lji>*Jl j\ 

P Ajju>-tjlJl *S ji-i jf H ♦ 

^jjyJja (J^>* JjJb ^ \x£j£ Cjf J* a5j^~) 5 *i-fc L«****JJ 

^Sj£i\ L^ jj^ j$\ 


. JJX* jJ f#) 



S V*\ fjy~ Ujt-U ^ 

, A-juJi j ti, \ y *=**- <j £M lr^ ' ■ J 

Jj ^ ti ^j^-iJl Jj^" ^JJ 11 

t (\ ^ p—»j J—^-iJi) J > J_p- ej^ v^ 1 ■ ^JJ ** AV 

(j<j| u* J*J V ^ Vt*^^ <X?^4 



tiUS Juu jijaj 5^i-i Lw^Lr-a \>l^l .i>-tj IxtSj _?Xj |*j 

* Jj^ 

l>^JLa (J^ \j& ^ 4rti>-ljjl 3^5^jil 

. 3jSJill (J ajt-X* £HjAS <-^** Ot^ ut iJ!jS* j4*if 

Ji ^ b^ 1 **> w < r > *< T > *0> £>*^ ^ 

j^Jaj (^! ( 0 ) t^i) tj 

uj***pl J 0^ . *$j^) V<Ji c>* 



0^ ♦ (j* oj'u—A ^~*>-\ Sjj i^Aj (Gt5 j flt^a ( V) 

VLp L*>jUai! If-y jf <_iSI><H ojLfc JUj' 

U'^'kj’l • J* Si^J^il y>tiiU ^ J$j l^K 

*>* ^ ^ oUjJjd! v l^j! jtl (^Oit (tjl) JjjJt-! 

. ^ rv *gt^S , |_jS3i e.u ^_$iS Ljd j*a 


D □ □ 


:y>L3S , J .^Ujd tuUliJS ^U Jt ^ SJU-j» v ts ^ ( TV) 

’f HVA ijsijU 

^HklUiJ! (^jSxT (iUASj 

. r SyittN i^Lkli o^i> :^U3* 

JU^L, oU^UiS ^ ^ Seijis ptfjVt ^lj 

'0 14 n *A = Jfl^ Of (^Unf j^rar-i -i/irij-i 




•iUUiN s*S\£i\ « \ 

:*jUa* a 

OK AiX .^t Ji t^if, ^.t j* 

J* JU*f 4-1* ^U-JiNl SJUi ( aJUTj ,LujlJ 

UU>f Sj£*j 4(J ^ijl J,*. >Jm ^ ( tJ ^i ! l.i) liwJ ^ ijSC ^ 

<£J^i) (J tl>£j Ujlf 

‘*y^ fn«) jr^ Ji J*£ 0i* Ijtjk.S isj-jj J^ajj 

ii* Sji>! ol^ji JjJj ,4yi* (MAO -) Jl Jjykll <tLj *UJl 
ixi ^ »U=L aJ Ul^ ji i[ * ^JU Jilf ^ ^ #J U 

•-o^ J^f Sjiji-i Uoj! oUj-j ixjsVi 

. .^fl l-U> ijijtj t^jVi <i-li j_>LLe 4-,iW- ^Xjj 

ie >“ i ^ °^ UJI r 1 *" vjy> JS *-A* ^>i Vjo ^u-ji 

u*£Uii <y c^Jt J». 

^ w ctUij *^jVl o- ^1 OijS o- Jp 

‘k^Ai u«di ua^i APiblj au^V! jjiw J L^J ^ i) 




t jS\3j (j* <Sjt *LS ULj^tj 

^U^aII »tu l»iAj .&jJ*\^fl j^AM j5LU (j jt BjJiL* 

UsAifr a-^ 4 U tJLfc tjLiJSj i>jjVL *jUll js^ if N[ . „ (jJjjt) -j 

,Ol£x y+ i^£ t jiMl j j^Jsu 

*&%A tjfau *jjj jr^> £jUj b*^ (^J-IM ijJSXajl Jij 

IkXa o[ c ^x**ij-* dis* Ujj* ^-t ijiUj i y* 

^ v^jVi U f4£ *iLi j\j> f^uAi Al* A?-\j AjS^ljJ 

^nX t b\Sj^t Uu vj^b Jj_j* it <U_f^ *Aj *\cUJi o* 

* ^j*4*«iiJt Jj>* <*$ jjJu^ ^j^jJlj C^ijit (J A**Aj tJj^" jtj>Jb Ajf 

(tis*^ i*J^) Cr^f ^9^ (f ^1^/ ^Ao)fU- *U- 61 U ^£ij 
Sib- 3 * - J ^ 4 jj^ J J*- ^j£l\ ejJ* if Jji J (Pittengale) 

b#* u>£ (AAj iyUiib ^UiM *_s^ sjii &Jlaj l(Uj^ 

JjUj JjP- Ol jA kinS^Ai jjJj; i^Uait if iXfe Jj*- 

O* IXtj , J j>- ufcjj** 

, oX^SjJ itSU (w*—jf (J OjSi U JJ^ t + Lji Ai^jJl ^jaJJu kiJJUjj 

^*jj ijfj ijUaX- Cjw■* it ^jjJUJj (Jjw liS^Aj 

^ j i..iQ ^ Jt ^iUt .L^j.1 Ujj (flA } ^&) ^ 

j4* i-A*a£* ^1 JJJl ^y» jt j 4^ Jl j4^ tiy* t^f) 

( * * 1 

* Ua^jI Ujj ( \ Y\y (^t 451** Jji» U J*y? Jra j.i^ljb 

Jjs-j Jj 3 " ^ Ji*Jl \ja ils* jMj 

c^jUajij ^...m.mJ L Aj^^i ^m.^jJI aS'j*- ^ iwjjiJi fljSf iJJUil iiA Ji* ^ 
^ (^jSf^) Si*Al tj ilSj i cij Ik-aSj^IS \Sa US" jli 

k-^iJ tjwai oijJ ij ^yLy w>j^ UJ^ &j1jl* 

h ^ (ji^h Juf 

U-jJc^ .jp oJj>^U CjUNj^i c>m^ ^31 oUjJuOlI JJaj 



Cjr*^) (,? ( jW ^^ C*j& ^\j jjU** 

CmJ Jk4£ 4 j<»&) 1 jT*^*-* 4 ~ji iju ^iu- of ^fiw/ vr^rj 

oIaj> *j>~j i<u j-l ^ .a. H ^ijjLtf c*jjiSI Ujoj=- iUfcili 5J^jjjLh3i j j^U 

4-S^-U jja; 5j^5 jia- ^ i4ajU y 1^* Jq^l 

, ( Y * jiij J5lASS jJajf) . w .^. U lj iljLJl ij& 



(Ut; 


oUUw. tyrj JJ ^Sj£S\ So* j^j ^ J*jCm.! ^iJt ^bl^1) 

(j* u^y>it 4 >* 

<3> sU-s f id*ji j* Jo; j* of JIjj-u of tijjrfJ jjSj; 

.U *j*U iyjAii f ia*j| 

t <MSjf 

:Sy^l D 

Or 4 ^1—J4 i>* OUJ^/I oUjJwdi Jjtf 

of hISIajj . .o V^y WjJI *Uaijl jyL* 

'Wf ^ ^ (l \ q) ^i^jWl (^) ^ 

^U g$AJlj \j~S L^Uj_>S i£j^-\ jJax^ ^UjjS ijj (CO 3 ) 

T ty*y^ jj~** ^ cjai^t ^s 



o* *1) J1 ®>=r J v’"-^' C^sj 
^ ^ tr^ 1 Cr" (*—» v**“ JI V ‘- r <> *— 11 

U'A ^ Ji iS^ji ^ J* vV^ ! 

»*i* j^Zjj • . (t_^Jll UjiJt) jjmII _>»»J <-ii 6j>- J*at U t AftJa—f 
“*• *«>LA' V _dr' VjJj ijl^a- Ob^ J5w Jj- 


Sjlj*" * Jtj*- (Jj? 

t Jj^i^SsiS oLS^ll 4>Ja^n (3j> JL^j ^ 

^lp \ ' %JL*t Ljjt* l^ll^ C- 4 * Jij 

t^uw (^Slj tUUJl jA*i oUJ? j *UL1 jU*> *yrj til (f \m—* IMi 

j H ^ s rji ^ - l ?** C^* *—^ ^ ^ 

t*f . * ( 5 YV ~-) oUJJi Ci^uj > yt ^JJuiJl 

i— h 5^£JI ^tja^ *jlj>+ <JJl1*4 SjSj^- c 4>A* ^SfiL^ijJi OfLiJs 

*k£* {***') 4^ <ii 

a^JU olji v^jSiS iij U £i^A* 6^i 

■4/ ji 


jOl*£ ^ J£*^ ^-S/* *j*rji *U^ u^ 

.(^A^r^if) <Gjl IJl* ^4**^ ^ 

oIpUjjI £J y* <Jb^ jJUsv« oy^^)6 jri 3 ^ ^ Jij 

^pj T 4*JLp AaJus^- <Jl«J-jk 4 v ji 

jbl^J p j^iaH aS^aJS jl Crt* i^Sj^}\ 

„ A>Jibii Sjij^j ^ (J Jj ji 

^ ^Jil J J>- Ijjl t)l Jp tJjik JSj 

t5jJSJl ^yt ipUJi 4 jj^i *^J (k^i TtV*) 


.iyu (*Mf*0 eJ*4 C^A) 


^r 



f 

** (Jp v-JyJ^ 

*3 j™* O^i tliJjj i jf (Lay ^T£) (J <Jj^ *Sjj$ 

- k«kjf (ky \ W) Jlj 1 yj| ya 4 ;*Ip 

C-^Ua^5 ^jji Ajjtal^ji cAs^jjJ Oj^ki JLij 

t^jy U tel jyS tia^ jjj ,j \^Sj£}\ \3 j* ol i^\ £j^U ij^wJOo] 

tJy* - wjk-kJl &a^,5 { teL*Jl o^jj-Jb 

t>* oUiy &^U Sy*^ C^ 1 ^ ^ ■ fM ^vjf' jjk^j ^ 

*Cr^- 


^LUi jt 1 ^^ hp <1 i nH Ln^k T (j^J LflJuJwf- tifw.v Djjh^JS ^jj^f j 


^Wwj (jf t i j^4w^Jij w ikjVi ^VJ ?w£ UJJLf l j5Jj 

^Lk-,1? 5jA c-L«v 4 Uyb^H 0 

Hzr** 0 y^J ] cj*j tj£*j (jjy-f S^-i* 

^^5 (t ^ f$hi ULj- 1 v*^j5CSli . jA-iJlf 



<Tl> yj j*U5l 

^ ^ ^ ^ *W ** 




* * '**■ 
y* Spy- ^/j Lile- t^jj V y**jj (Sj2kJI) *JLfe yi Jaii 

JiLiJi jiijf) * „ ULa 

<^>:^l □ 

^.ill j _y ^j<0_y£\ (jt OjlJaj <30*^ 

* £)Li*hj^ 

IjJ v ijjdpl y (w*SjS3i \<xa wlydu ot UJjU- ^XSj 

^yjVi (j-* ^UaiJi yi** *34^V^ f UiAJi JU»-^J ^ ^ 

. ^y-*ih *-*51al^tj 

- ^ (Y'AijV^fl) ^ W'^j^Sj yJ Jjy 

4 4A>J^ y /Vr *U,I Jwuj + *«jjJlj yW 1 dl 

+ 4jJ jjl ^ 4J^>U- 

u&*»£j$\ jU y /,TSj 3^ tlr 4 /'V^ O' 4 V^ 

coo 2 ) ha**mSjE oyj^i o* y* \ j t-M 1 

LJuJt j £?i OUJ* H iSj^ «LpU aJ^Jp oSjUj 

y^1 cil <3L^** £j* *Ul y V^ *JJ jL*Jb 

* Jva* Ji J-^ai Cj*J 

^y^JiS ^jJ! jj^ ^S "l | M ® Aiy .td^^,11 U>*y jiijj 

* A*-\ji\ £jj>\ ju*Jl ^Sy^LS' y j\ i, (^*- ^ f t6) 


„ (i^J^Jl *—O -tS 

. ^liJUJS ^yi y J-jsUlt : jiiif) U* ^ J*i* j-*** *) 



i*jsr tL. j jU* ,y y4 <jAj^' yr j*^J 

, UUmij ^ 0j~U ( ^ t A j Cj^ 

>4* £j& V^L^ ^ &j*k jt^iJ 

p-k* 4 a&j U1 ^ vf^-J Ai^ tV Ji V“^£ 

h JJ w J <ij^ 

4jL$s>- ^£5lj *^*lau^ <njJjS *j$*-*^ 

Jj^sdLS ^ji^ail ^A^til J-t^Jj 4*1*11 u£-*** *^J^{ 

Jlw £*£i tajtj?- 4 jL$ 3" Lif ,yj^-i ti ( AA ~ ) (jj 

+ L 5^£Jt J Ly> (*^V) Jt *1*^^ 

Up i*m«jj jjLij c^aJij ^jSjii !«j 

^>£11 jj & J~-+~i UUi JWj *oUJIj S^/^U oijjAJ 

(n*i t«)«f Jjj- *ijj^ tftjS-k* 

Ott 4»LJd ^JJJJU t JSUU^ ^IAaS Jjj>- j^j tL*ji 

jUU U* J> Jp til^JLl ^IjII J Uli AijUi4 ^jVb 

t^^^asU ibjJ ^w| ^ t-Jyf Jj> jlltjj . ^wXAfl^S 

<jli*£ U¥~ * h * ^ Oj*l« ^ tV j>*J ^*UJl U*Xaj £^jJ 

JjJLi ^0^ IaJaj ^U UaJflj 

' + jt^ 

aaJ^ o \> ipU* YF j£ ^U(5 S*b4j *jj-> J_p- JJ*^J 

c*>tj Oh U-hrf^liSi a*Ul fr'i* J^AJJ ^ * 0\^ t J 

fjJLi SJdi (> OLSlt ^ ^y> V 15 *r* 

^JjLS^ Y h Or* UIJ ^jJI Ut , . 


■ ■ - ui^ii! ^ ^ J^rj ^ ^* i S J*^ (Y ') 


Yo 



'r 1 ^' .(UU ipL^Ti) 

6^ ^ ^ j* 4 JU-S «Jj*v J o-lii! it Vj 

d* jjjA ur^* ^ 5a ^ ^ Zjl&y> ^ a.,l]| fjJi 0 ! J^aJl 

■{^ JSiiJi d*^) -urt^^ 0?J^ Jb_> J*^ 

tj$ 0^1 tiiii t^jVl OUjV! jJtdj Vj 

d* *&jr» t ^£3j * , id ^ 4j iu4 U 

LjJjJ- 1 i j^?jjJi jjli 1 ^ *r**^ £*jll ^y^-b ^^jVl 

d ^ ^ j^> dS ui^ J i<^jjAfl Oj^ivi jip 

S^SljJt AU> LkL^iif Vbw) ^y? Sjj^i JLU^ AJliJl 

* ^ 

■ d dl OSjj^ a& j+At t 

^ L^L-hhmi! 

^fcUa^ft (Jr-^ *W*J dd4^ Jij (Sial) j\ 

d Gjj&jj tj^i (J Xj4*" i*i j y* 


bVU^A JLp“) jSA^V i aJjAJ- obtij j£ yS ^53^ £rJbu# J^iJ 
(J JU-I (^ Mf) J *1 ^ J M a ^ (JU uiVf V (y 

+ ^^jUj! Ja*^JkS 6ji^- 

Ajjj>wa ^Sj^* ^JL*ti£j t^>4j 0^ 0>j \Sa ejJLs y^rJ 

0j^j C>fj Ju V Sjiji4 if *x* J^iw Lr (.d?b ^ SJjA»i Uli 


(SuCSK^jj^a) ^tUJS t*L* cJ*i ^ 

h br-J s L»W 4ZJJ1 ^ iili£ 4 A 1 t>* >^il!ii 

, (Sima) ^ jr*>J 




<TT) fit 







cJuJLi 4joJaJi t-iStii 

.(tr^ij >:t> ijtijs uu^ ( j*jX\j 

U^+lp' (JSj 4 ^ ^ytJbM &b^Jl eJL& k^S'jj 
„ p (^jcULa £yb>-^ Va»,.;M Ah**j£ Eil^JU 



(tr> ^ 


c^t^f ti^b ^jJUfeM u!j 

j£ojli <™5L> ajjj^ oliJ? ^y> s*^^ JjMa 6f ^ 

OtSubil aJlfo ^SOj * L^U SJ^IjJt 4jLJajl JffldJ iljlj t yajL^>-j JL>-b 

. , u , _ __ |J|LJ - J||| l r - 

£jp J^jxio i-^jVs *j>$\ ip* ijJtj (j*£ W*-** (V^) 

^*j <jli£ Ji^/S SLiiJi iljlU . i^jj <w~*-j- 

itijj* v . ^ | "J b~OM (3ji *J* wiuaJyj , JbvJt AiJibS stjil 

£j* j* *^b ^j* oIj LjjSJ ^ oUJ» J* 






*JkA tj^JJ t jJjuJI gL* t $[•:& 

U*^ ti^ ^4^!j . ^la*Jt oJyb LtjUx^l jIm^L ot^uj ol^jll 

4 JUjj tofjUJi C^ ^jVS ^ f£ V* J p£ x\ t^j qI jZ* 

J Us" (Mohorovicic) ^LU&I 

. gdU*£ 5*)VjisJS l^jLs-jJl,! 

JW ^JS oUj^t oj£ £Jiau oOi jtfjU ^4 _ LJU 

;^y> tiJbdt oUJaJf eJUj oljLaJJ 

( Y » v ) ^ oti flJL-JS& ^ &-i> (t ) 

* - ^ i ' J \* Ulf (Jr** Ji (T I ^) j 

e^ JI J^' OMD (*jUi ifsHHTj (U-Ji) ^ SjSltjl} ai (V) 

• ■ ^tk&l 

V.L.! ( ^Si J i^—Jl ^UaiiVi la* a*j (j-) 

lJaaJ! i j* -^j pS (YS »*) 0»& Li>. Sjj$ ^jifrllj 

cj« IjJiiiS' VI li^s- itjJ! ^ iy Ji JS J^j UJ^i 

ij £~S ' \« x f,« ; JjL« Usivi J_ui ^jtj (^} t 1 ♦) 

c Jlt JU^Jt 


j»’ll »jij»-.'uJi> (jOJij yji 4 £S\\‘)xr,*) ^ytj jsut j^ajs so* ji. oj ( rr) 

lAiljrtl (i ijrfjVl i>Sji-l U til) .j^jVt ilji ,_,^i tjl. *»-ji Y, , , ,,, jp 

.JSKi. U^lj^j iitll o1> <W«s U Jjljilj .fckjJl |j* oj t(Jw j ( ^jj ^ 

t>J ^'■* U ^ V*-" -W *-WJl rtf* Cr* V— 0* iM bUb 'ayUj 
Vtll O' <j*J*ll *ji J*#u IJUj . (A,A) jsyii iii^f ^ jS f «S iS 
f is jjjfc ii* jj , jiu.1 ^>J.l iu jiAjJJ iLsj *,j,u itf yb 

«usyi ,i* ji, ^jVi ;iji y, o! y y-ijVi Sjfli Ujy jp iouii 

r^ 1 ^ c^' -^U 5 j 1 > ] jJti ^ ail! of ij wy^ai ^ W j4 j! 

^ JCi Jp Jktj . oyi ^i% «ui yej (tfjJsJ! 

> a1*jA-A* 



(3 C^ 4*^j\|l S^JLiil £>t llJU 

if**** *i£* U*S ja^JLi yj o\j ti jjSS\ olL4i c^ <1* ^ ^ 

' ^ tj% W*Jt cy y* iM t JL*Ji ^>- 

<~**j**j~* X> ^W*ji ( j* a I (Isostasie) ^UiM ^jLJb 6t Uj^ 

^U-aSj C*u t*A** ^ Jj t SV (Postulat) 

- 0^>r) << & Sj^JS *b 

^ *te)t ou U 

, . SJLj;- (Airy^^J) ujytM 

4^jJlf ij,J jhj Uiitj Jlp ot JsSli 0[ — U^t**- 

„ 0 

iJLft Jba^j Sj^o^- I yis*- ?w™j ^ Lt^** til 

3 (Litt*8.gnc) j> L* ^j*~£ U^As><i jj^La^M! 

AjJ&$£ tj^ ^<S J* U tfl^jJSn jy£ iu *jl* ^ U t^j 

(_£^ 4^j^nJi JJLtlj&ii OL^djsJE 

% IjJU^ jaXw La^#I 

dl** iljtj l jl^iyJi £ja ^Jlp ^ 53^31 iJ> 

* oljUJ^ ^JK=>jVt ^ A*ij jb>*JS 

\f+> ,* r ** i j£ f J i i\ ^iu- ^ */YF of oL-L^St 


T 8 ■ ■■ '^iiSA#** <?*) 

T,v-r,r 


. \pj\ iilts: r rt JUJt * T1V 
, jt*ji ^uy ^ u-K 3 t** 

J^JL* ms lt^ jU*Jl JtM luy '\j*££ 0x&> 0 ^ * 4fr*J& ^ <r * J 

^ yyi ^u-i-u vy jW 1 u * v d u i ^ o1jUJi c^ J 1 V 

O^Ao^^ji+S VJll 

U^h ^^5 t T ^ ^^X.eA t t ■ ia = > ^ t 4 V* 


V- 



Of y* / tV NJ ijaxi*)} o^jLaJt 

, Io^Sj oijU!i <s-L*^ oS 

l s-a^sJ y* L% % otjLi5l of Lys^t Ja^y*jj 

<..$.&i t j^* /AT jIjOI of j>L£j | < joj 

J JU-iJf J ^Ul \±Lti 

ij^Ji <-■ J.jd* <-5 jjW*** ^ . ¥ ^S' u_*0 (^ * *} 

■ V 0 * 1 . <io> 

oljJ-lj oUib OyStj 0^ a-* J* ■> jUT i-iAj 

. «~ij OL-ONt (J* (Jtdbj 

: 6> ! ° 

‘(V-O) OOjJSj Jj>Nt tS-AJ Jig C)tf O^JJlj^O vO 5 " J* 

ul>wtj j*i*Ub . (jmJIj £__0^> <! oj>*ji t)jj*o*Vl liUJUj 
c^ <>* ^ di *j U J *0(' n ) i> U> 0>.1*JI >S N (Oi j+i) 
-iUi OSS' [S ^jVl y kOj^t vLO* Ji* ^1 w=ijj ji-Al kiUJU Os^t 
OrbO *- 5 ) j*—! If^O <jij*)^ 0 ^^ -O . y 

■ (40b jf (Daimus _ y*gb) j (yyj!) *f (Fohus ) 

^ ka* 0 <**“) ^ jsl ^J,\ y 

1-l» U-uUJ ^jii SjLj bJ jJijij . ,pJ! J oly <y Jtft ^sjsOl 

* J *"b^ fJ®^ d Cj b* lii^U ttjjJJl (j <_iyjt y JjO yj J^ail 

y jjAj tS-ill Oo-jJl . . 5jAjJl *Sji- if-UU <CSy- <jt (^gf 

• v>« til 

(J^ ^ . Aijj (f *) j! J-2X Lajj ^j£- JjJjj 

tLr ^iit Ujlol. 0-0 JJ* Js- u* 1 Ui^j* oUj,; ^ 

A-iv^S oijjidt o^i i-j^Jt lii,j .0>>(Tsf) Jly- J»g ajjA it 


V\ 



iM <u£Jl iijSj ^fj Jj'jt J ^u... Jf, 

.Olfij JS^il 



(Yt) JSCJtfi 

(.\wt_Hvr <>uJf Jy=t iij*m <r>i „ 


(U/j^sr Y< , \r) ^-*^1 J JUs5t 5*j- 

fbt ^ Ujj AV) i^tp- Jjj>- Aijjj ji-j i-i* 0* 

• >jVi 

^Us UJj ijU> j^yJli ol AljJi-1 o^tif Jij 

* * 'j ~ ,.! i <ji_J t {CO^)Uyj£M S~~~Sj} ^ji> y* 

. iyu O') Jt^ ^ J* •AA 1 

,juJajUl <> _^ iudL*. olj—iU Af-ijU ijLisiiSjil aaLI ~Uij i-i* 

aaku i J*X ^il aJsLt oly~Ji Jji£ (>*^t ^y. Jyt £>ji Sj% <• V 
£* JJU^fcU »L* JA <—ilt? l$Ai» Ifitj i(yi_jVl dfc^' 

^.iyt Ju* «»k> J*> cuk>- »-UiiH i~A— ^SX) tJj^jsJl yjJ 


VY 



O Jut i Lfci U ^ Vji>y^ ! Jj~^k 

* d? “ 

Ulwl t *IU ^ yji SwUj>w* c^1 jle- i£j^f C™J 

(^jJt jLj «j£ iUjj \ZJ LJ 4^UlA 

^ SjjLftJ! ijiii-i Of ^ ^.haii <uJisf ^ 

CjLJIS' 1$!^ 5-jU oiyi Vj c—J ^J!^ LajJi*Li 

& 

J j+ej tiJJij cAi&>il aJj* £$3? ChJ Jij UsU 

S^\ ({ tMl) -* \TAi f U ^ Ua, (^>jU) *U*US ^ 

■ w o^ W- V/ Ji ‘(f \ ^y\) 

Cr*J t {j* £jttb ^Jh ^ cJaiJi jJl jJ^a}\ ^ (jw 5j 

t>^ oL4jjj! 

.^>Vi 

Ofj *Ojjj£H u-^Sjf jtt ^ L-Urf i-iltsj j^- Of ^ Jij 

J*“J J 3 ^ Icik^j ^liS 1 £ja &11 (/ \\) jshj OV^Uj ‘CatiS' 

(r 5 ^) 4 ^ ^ s '*1 vi ^Vt Vj ; >jv j^uai >li iju 

^LpLaJ^J ^ £^11 ^^5^4 1 tuh Jtaj tLpJk^ JjJ 

tj*“ 0*^ c£^ l?> 0} ^y» <v?U^ — <^..^tJl 

■" jj ^ 

ci* SLJ-1 ^\y f ^ g^jj igl o^ ;10 a itJ-f ^ l* 

^ c 4uUJ-i £j^f J/* C^*** ^ V tOi>j 0| 

cJ (jp Sj^li 0 j£j Of ^y* Jl* V 

- 

Ji ^cr CT*\> SjSyni 

, , , (*\ * t) 


VT 



t giatiJl wijj y* i jlLiJ\ d^ ^ W 

jj *&Ji y# ^uJ l*A& slJ-t JtXJif y* £jS j^srj pJ* 

, <uJl& JujLsM fiLlS plJuJi ^>t,.bswi ila&dii 


d*j sM\ y* Sj^w* d-vo^ d^ iSjr^ C?-^^ ,y pAP 1 J^j 

ya «,_jsJ tt> t.5^ ti ij^sM ^l^ail y* 

AaUL-JS ^ oJu^dki (CO 2 ) jlj y* 

£)j $i Ji y\j^J^l\ 4£U&> d^ 

*■ * H if * 

* ^jLyS* <U^Lf £>y* y* LC^s^ 

Jui^- y* 0_^5iJ ^wikB.H of JJ o'VU^-Nl d^ _jw*jj 

UJXc- gJilt Or* ^ji**** £-p (CO 2 ) y* 


■ j^-r^ jf Ltjj VJ*^ ^ V 4 !^ <i 

t#vL>-^l JUiaj y> t jJ-i uM^^SjVt Wij ^j h jit J* *US SjJJ 0[ 

*U-S ^ ^jJ ^rj j^j t^ 5 " * aL>^*^ sLsUl ^>rj J^ 

La! t ^ y* igK SJj- *y^ 

, jpjtj 0^j*s^ jf 


cuU^j yi\ t (Y — ^.lSCU) aJUa^I ^CJ'iS't 
c^LlS'Uj cA^y^i pia*^ i{p d^l) -* pi* 

, SjbUi o>di~%Jl JtA>" 


iJL^ iLjt ^Bjjli of((Y—^i? 

U* Mf) £**ji <5^^^ tj* ^ 0* p~'v^ ti^ 

5JU>- j\ <+*>^ oijL^Jl -4 j[T y* Of \^ 

itiJ ±j*rj (J* V N ^! t4>w«i 

, 4*Lfr (,^1^ 

oUjilt Ujt ilit iftU *j^J ^y^ij Cw 

d^ d* S^jsfjil *--*j 



«LtifjuhLf Of ^ ttpLrtJSj \Ju^ JL£t 

J&* U'lAA) ^ 4bJ O'* 0^? ^ U^LriJ 

<*Xo Us* t^(tA^) SOpUJ! O^p 4^ yi* (Olympus Mons 

j-Udi* ^ 4U^!j JlS^JI \X& of o£x*jj ,^£*(Y£) t^\j>- apUjj! 

f( ^jUJl jitpU 

Oj*L* O jV) ^fj>" Aftlalll IgOUj 

{ jr i IX jjr***! t4 b- *wLa J^rJ jA*~J JuObMj 6 oiil>" 

Jk J A* J oW- *b J>ajw 

^iAjCj ^P LJL>- lAiU^Jl ^£jl^ 4 JflA^aJt^j 4*<&ja>oM Sjl^^*4 Jpj 

j^r ^ ^_r^ y^H jf lX^>c**4 U[ j^i t JjLJt *Ul 

0l£ ^ ^ J^j Cr-A^ t£>^ iajws y_jj“ JJ Ju ^ 

^-tb Ia^pj *Ij>«^ ajL*i tLfliJlj baf t ijl>* 4lajt (J 
i^tiil! U* ^b)\M ?Ja^j t{Hillas ^*\ 

tf " ^ % 

‘Sjjj J-*L£j L* i>^bj £ S*\ * *) 4Sj5 4 pL*jS ^X-j UdUM^ii4 ^..Up Ly^jp- <uJtj 
'**r^ t j*£i\ £th*jt Jp OaL£j ^ ^isil ULa JJbj 

■ ■ 

of j| Lla c^Ia^aJI jl ^yUJl -^"■‘j 

tj ^ * ) <Jj ^4^ j»* <J*Aj jit ( jp t 4dJ.> iSCSbb* y* 

* h cjUjjU 1 l^* SUj L^5 j£ of Spl—i S 

<J^ oSjiAil of y* ^jlO Jij 

A^b ^Iku OpU4 jt SJj£)t ^ Ni cu«J A>4u^ 

.«3jJW 

L^-J# CjjUj A*Jip 4^-La oi Jjkb jA Jj ^4^11 of *UL*jt tjibj 

Uy^- ^US 0^ oS^si ^lJjJS cj !jj 

aaU^ oJ Aj^tUii cjU^JS ^ jf ^ ^nW^.JI AAJaJi 



i^L^JjjS *£ ^ t AJ&Jal* 4*1> ji ^j^JddJi **51j*U *c*Jii! CjIaJoJI 

* j ^ jk j s »-i> *ij^* t —**^^jj 

^-*J t^vJj t -Ijl ^ i j l i 1.1 tf , 1 &• ( 4xi^ ^"Ull jtSrtlj 

lAA J (_^ijJ 1 ^ ^whuJf ^ ^3l l^UlriJ ^j1 4jl)sJl 

• p#** 

Zj^j jl i£j*-^ Ci^**J j prj jtll aj jJU ^jjJljl jjJJl L*f 

jj-U£ ijLA Ot Oj" la; t ^jpJ l^jlp 1 4jJbJL>* 

Jtj-l ^UJlNi ^lijJa^^S ^»vmj ^jll utJoli ^ ^Jli 

a <^JO^ J^^jf Oj^jJi ^jLt j^j a>j5 jUj Jl 

jUJs iAaj ^ jf ju^ jl 

, l»i^ (J^ JjjmI! JiA 

k^*£\^Si\ *_* ^{ 
(Asteroids) : cAJsjj£S\ □ 

AjLiMulS ^lukAjt 

j^ijL! oiri *Ajjf (Y ,A) ^JjJi jl U iJLfc ^ c ^ ^^ t Jt 

iJjb j^e- JL&tpJ Sjaaa *^jSjS y& (^jj) tiiJj £*J t l£jJZJmIIj 

t jUajJ (_^£i* j>j (Guissppi Piazzi ^sjjLj) ^UJl y* J*d\ 

j a3j» y* ( ^ \ A* \ / -MY^) j^»w* ^ j jf <I>^ 

*AaJI J_ji^ t (Ceres ja Lily^ **1#* (.J^tj * *j*v^ 

ihfT y& *^Lp jAj i (jjjkiilj 2?^ uw (^) *Ajl?^ tS^ 

(jllajJj ^j^jij j LfU _ytstff js£ £^Uj d . (p£ VV*) l*jia£ jjl>0 V 

of o^ (j (^ A«) *jUiif ^ij + Jw-Jl (J^ j*j 

jf ^O .ifST-V) y* j&i y* 



JS Aljjs Uf , oUL^ 

h ( ^'b 

jjjj (oL£^y?) SjLt* t ^U**>-Vi #Aa of JtS^E? J^jp 

ji {<+$ Y£) Ji **LJl J-hisj Jjj- U ^ij j& j\J** j 

J$J . cjr ^iJi J_j^ <y V-^ uS^ ^ 

\fL* iSLflM SuXL^ J^S* oLS>jSJi 

* * .jJt jJ^LU jf 0*^ A^f ^3^fl l^3L4^ jjilst 

j_£^ '— J ^f 4^L* 1 j^ s _/^f jjJjj lJUt 

i i.ij£j*£JAj *Vj ji ^“f 0^*^ 

£j*- ^ iJVU ( ^ ) ^jLj U^ oiSjU C-^LSOjiOS flJvA Jhl -flit 

(3tJiLj t^UaJi LdJw of *^JL*Ji JU»-^ JL*j 

Tf 

U* l-ip-lj 1^«*!j j£j l Jj^ 1 (J«PjVi jl *A» £jA ^->^AtJ »J^L5sJ^Sjt 

V-r** O* k OUjJf (_sjJ p*jt I jAj (Bros _ j«p) <u^i 

> ^ ■*-} ‘AUi ^ -trt ^ ii i^jVl ai 

^Lp J ,j^jVI ^ !•** V/*' “^J . j*^ 0(Y *) 

"V° )-MY^a fU 1*1* t^jjjf ^ i(^ -All*#* 

<£*■ *5JJ>li* 0^.^ Wv^j <>j^ ,>* cuus^sai 

• • r* aj* (l* 1 ) <!!>*“ 4>* vl^jj (ajii®*) j'-i* u 

i j" 1 1 "" * ^ Ct* a*’ jj& i-i* jl*j 

.j-^-iit & v^»>i V^ 1 ja ■ • <w|) tjl ji. jLyj 

■ ■ a < v j : H| d ^ ^ 

W* t ,j-J u 5 ^ t J£iil tgjjf cjLSL^I nip (Jajwj 

Ja " tj ‘*j«S3f SjL^oi-l ^ t-i; ^ JlXjtf aJ U 

f^( A ) JIj^ W^-j (^ Yo) U jia (ij^j,J jf) — s y^\ A^JLj *JL£Lti ^ S^ 


vv 



®, i) JS- Jjp- ‘Cjjz ^ pStj 

• *o>> JS” J h* h J S 

^ **■ » ■! * ■ ** (cjL&jiii) eJLA Ois - SJy 

Os^ Ji Sc^j (c^j [ oijx? u¥*yr ^Uj Oj£s Lfj l^f 

V 5 ^ k^t it bjy-T *(1* (^ . iiUsJtl 

(GERELES oA* , T jtall y* Jj*LUb oJbj ^JUa 

4jU«*JI jf jtJ*-UJ! *j^“ L^fj t ^UiJi aUj UISj l^if 

jLU (e) ^\j>- i^ij53l ijij lj-u jJi 

^j^aJS jL£ t£y* C™J OL£jj£J[ flJJi of <_£ j4j . p 4l*x 

♦ v%^ s Oh IJJU J Jtflj 


■fj^j J1 <J* ^wMj J^i uAj£jj£ 3| aJU jllI 

C“J vd"^ ^ dj&j J5w tSj^b 

u**i ^ tij$k ji 4-^w <L>f ^4xJS £* olX^£Jj &Ia y ^1 


* ■ VjjH <J^ -Us^i Ji lji. rt .nj of jJwjj C (OtJ JJLI) 


(OJSjt) jt (PIONEER*jjijiU) JXyVl *L£iH iui* cJU*j JUlj 
til oUSiyS3[ Ji *(f ^VY) -jh 

(JiUftJ OHJ (jA)^ UH il (jtwjjL) CaU 6f Jju t ^yiJU 

*k* (U*) sjuf 

o^b. <nr> jiju^ o* ■*** (ctjj^S) ^ ^ ^ 

^ fbf (£*^) y ti Oj^ Ujj^- ^£ 

*J&j l^u ^ 0_^(YY) 4iU^ Ji 

. <3-1b 4 ^! \ ) JjU^klj ^ 

t(Juneauj 4 (PalaceoLSC^Ji *Ju 

^WAj t _AA)i t (Fiesta — j 

* * ^b (O^o^j 


VA 



□ 


(ju oJjj* ^UiA^U J<i* 

H^j ^^4 ^ (JJJ^J>“ <U>-jUM J 

^ • ‘tj* J*^ 1 d^ cT**"^ 


O O) (X) 

4JJjf 


fjJJUu vU^h j^>^s : 

Jjijl Lr* 

\w\ jW m^_u> ott tJ *- 4 


C^> ^ JSLaU 

Vt W*li v Ufj ^>UI 




iAi *>L ijbksj oLifs y* a^aH cl*£j 

«U* JiU *Sii Jj ^ d jsy ^USON* v^ 1 

♦t£i^ <V 

C&j* iS_r~^ v 5 !*^ ^ *d£ jjl>^; t jt^ ^ j*j 

O’ 4 ^Loj tu ^jVl jJa* ft^iai JLjJjj . 

U^->^ JLIa! Sjj ^ *y* {\?* +) 

-f* <* * * t « * + ) 0* Ji ^ t 

OljjJ &j+* *jj£ J ^j^X\ 

(j^if^UJ jXj t UJ tj^pnAl t )j>* 0U>*Ji <j <*-*51^53! ^ j+*i\ J&J tJbjjj 
fH J4* <j£j 4<, U , U (J J-&U? J£*ij UJaJui* 

p oUtrf jw ^ ^ Jj(j eJLC <wjU Jj>- Ailjji 

JjjJj 5lli» 4 jI (jw <i t_§^ f-\j+^A *JL>j£ oLpIaJiN! jj^j 

^UfliJJ yM ayrj u^r^i ^ y* UIaJUj ^J! uUoJl ^ yi£j 

Oyy J*&c ^ 4>Ja*- J* oi* **JU 

L^jJy Jj oliaJl aJLk OL ^yUJi Jl£>jj 

j^f ^ v ^ .l.a " Of OjJJal*j S^ < ytf* j^bJI ^SjiCll 

. U* AiUsJI jdy juij 

i L*jJj cjf \Ah j$^i j*A£j3 *jL A^jjJi (JtyLj 

Of y£*il 4 >- Otf t(Reactions) 4jjy o^pUj OLiB JJU ^ 

u^jrh Ji ^1 *1^ ^ 

.yU-l JiVi 6jSS0t 

^*£^£0] ^ j y>by fS^uJl ^*Sy Sjljj 

OftJLiajl Ot; *yL*U c*J *-* ^i'^j ^ £ + \ 

e^lfc 5jiy>- ^ jJS Aj j\j*- y* (J^ ^■^T' 

A ’ 



Of yJab b>f ’ Aio* 4 ^ * — J t ° ^ ' “* ) O^J 0>la ? l a . l S 

jjt jftiugdJ^ tiJLSi Jia 0^1 JLi^aii ^Jst*J liliij caIjLuj £JU“ J 

LjU <JU~ <j O^tjj-^ u^“ J - J1 J^>*rji J* 

J&wajl y* l$ J .£ U^Ujji yS\ la * v» ■SjSfJ ^ (j** 

jf J**s?Jl! , p^l dlb J^Sj XUUt aJyU dJLiij t ^>iis J* 
JJLJ1 jUJS ^y» Ujj ^Jjfljf -ity* (j* 4j^?i^j SljJ Oy^j 

I ||J Jij , 4*U b (_^yuijJ ik^j ^ i J^>< ^y*_j 

j\*) j*Jjib *lvsu3iS c-^l jA 4js~-4y ^X^o^di ayfcUsw ^y* j^S yc- 
, c^5j£3l ^dJLSi y» 4^jjiib OjjU? ^1 t^Yj J£*Y*byi 

V*^ t^li (^ jJ^LJ*) y* tjfrS i Jij 

fU> fijUitj tjjiZl\ jij^i h*U utilli j — y^-Lji) 

l^L ykjj kiw*Sj^JS *Syu*i XUjJiVt ftJbt t)jt ^A\) 

oIjIaJS aO-fc bf t Sjlj^ O^S JbyIL*j ^UJJS ( y£- 

^4*i>-1»iJl |^5 * 4jb_^]aJ! OkXj- 

t)^ Jij i SJ> h otjLiJ! IJ-fc { Ji* jy4^ ^ ljy,i ObjJj 

C>t \*3ai N yjyuiJ,! £iJa^ jf ftklft ^^SaJl jOcdl 

* *" 

« Llsi> OySj 

*Sj> *-*£) t^S^SCJt y* t-yi -1 ^o^ll y* ^X*Lijj 

jJi ^Lj t^^iyS" ^ j{ ^ t i>Ayu 

^ iilt V^J Jj 

Cr* L ^ _/lT 'J by* ^Jri b» JJ^ Oj^SbLiJ^ 4A>LiS aOa J^iay 

*iia^ C—J L(iL £jJl aiiuj . JSLlJlj Ojii! ti ^jislt 'jjt *.J t (j-*.pt 

4_jyj^JI bjt^jl cjljUsit yj* (Localized) Zj£ j^a 

Olb Oli U ^jb_jiaj 


A \ 



*4 ? e j 

p—^ y&>- Jjj=- frUiwJi ^aj j 

*X& »OljytJ[jJlj Cf* 

(Radio oU^jk* ^_^jVS £ J-vau i ji>- iJLe- JjiU? 

£* (Intervaciion) objjJU fl jj> J*U: ^ iSUJl #*1* . Waves) 

+ ijLijJi JiA -1 

Ji* ^pU-^ys *Jifc c-Ji^jJ jlaJj tJL* 

JJUaJ t3^>* ^UiUJl jlSj . s jujlp olji*^ 

0 *^ *j* t * ) ia U 01 — >\ *k>rj jj U*j*JL* \J& Of OjJ 

.4bai t^T & **j* ^ ^ 

^jA >i-4-jiJtxj O^j J-4* jJjdUit L*l 

_>^ <j£~ Sc^jf 0 ^™; O^Sj^ ^ j^Lixilj d>U;ii jU- 

£-* Cjr^rjj^^ j\* aL^I ^ jtdl Lifc \^ i(HC) £~* 

W J'bJ 4 Vb* ** 1 ^ J_^ jjJS NH 3 ) 

‘ ^ij Jj opbj jE Jj jf 0 >b UL*4 jx; lp£5j t b^E uu 

***jE Ct?y^) LjX 4 wLixSI , I^J J&& J_p- ^** 14 j 

0* ^ y*J (j^^) J t *>• ^ j^J ^ tiiuli 

(jJliJS j+2i\ Ut. (ji|)j4 (^jLy (^jjjl)j 

.(r^^ij JS^Ji>f) Wt)-* STM r U ^ OA^^JU 

sjUif ^ v-XjSClS ot 4*UoiJS k-^b* L^jjI jdl _>j-vaJi c^fi^E Jtij 

jUj^/S {j# ixjjE oEj * JjAvl* ^**M**i JLw nJj^ JjU 

^ ^*li xjj jf j ^jJU jJalt) -UbAlJUi 

(JJXi Ji t^AAj jUaif oE ^ , IS^aJ 


oly!u^5Ct cjlijj^ \*^jf\js^ LpUu| iitl» t^^jiyj5x™3S ^1} 

LhJjl* tO^SCM ^ja UU \*j?r SX* ^A>- dbf- ^ Ujxp 

, ^ ^ 1TA * Lp Jj 


AT 



(IO-« jj[) ,/jr 4 oij£a_p-Lj£ 

oiij^-L jajJI iJL& jJjj i| „ ii ‘U^lxii^! jj^ 

‘W *JJj* Jbu**U ^ yjt \£ 

* Lh4jI L^JjaIS (JJjpJj^SCLrtJI ^ iAki^fi iJ^j jjt^J 'JJJAfJ 

* * 

Cr* c(Yj \ p-Uj-3) 4iJL-jfL* OJ tUU^j 

^^ii! £***]s jJHj aj_p taJbJLP 4*jjjJjilj u^UjI^ji 

£*-J ^ I^a JJiSS UjjJic 0*50 ^ tJj-jj 

’ WO} ts?* {j* lifl^Ej ji jjJi L^JxjbJ 

:>jO 

^\ 4j -ia^ iw^l^SCSl 

♦ * L -X)f { \*\) X*Jju jjk^J ^ '^Osu* (j| - JvijJLf wjtlf (*\ * ) 

ii^iS abJftj jjj c J^LS' jljL (^, t) tip Uu> j^j 

* . ,oaIj *j-Aj C*jU ^*>*1; t^..* abjt^J 

jk* ^ < t0^s ti J^Oj 

0yrjj4^ otjlp ^a uii&u t-i^p <S *<151* <pj*w * jj ^ Jj*- 

, aJ-p fjA* tt5ji*iil? OUJLi^j ^jJLXSj 

Jj^ j^\ pjj^ f>^Os Oh ^JaJl j>-j jcr+^ij 

■Wrf {Titan — OUJ) y*j \^a jUif ^p-j]j t j 

C*W* &J t(^ tA* *) ^1 [Jjt ^Jai ^JLy ( ( 

. (^U»)^Ut* ftp ^yp jti J ci \ 

Of Oh 1 ^ ^ — ^^y) *UswJj ajluLm I^L-jS ^1 ojUjJUli ^j 

iaLJt VUj- 1 J jUiVi oJUb jAa 

ti t>* 

<i*b l?L»J ^1S j^i j^j 

s jV" J^j Of Jl t (f ^A\) ^^ t \ ^ ^ jj£ ^ijf J ^Sj£M 



L^ ia*#- *d3^ *j$ O* 

.(f mUdLjj^U^fhM tJjU ^ gU\ **&) v>U 

jlJL ^yr cr^b jSj 

U^A dJljU jt jlf **jLl ^ 4*Jj ^j4*Ji O/ L^IU ^ 

tiy ^\ ^JS J*u Jy ^ S\^i\ 

£_dJ *Sa& (J (ijUij tLjjdJ ipLjl (j (^ WV*) t (jSj'""*^ 

. w5^5sM ia>* JW*i 

fU* <> C<Y_ jrjsr-Ujij Oji» -tfi tja-.p U-Jl J U? 

j±\ iJLp iiU^l , ^jjjb W*^ ^— 4 tj^ - 
ijSju A^UJi (^jUp fil/u JJ-^J *—ivaijxli 

.dUi 


^ y- J£3iJ J^j £jb^ uy (j^dfl ^UaJ ^y> ^ij-JS d*id£ Jij 

<> (Hyperion _C^^) * t S^>^* 

+ (H pij JSdJi ^t) .yU-f iUxJi v- V*J ^ 



<r*) js^tis 
*A*l! J*-} 


At 



tJjVl iS y J*J (TethysUf 

jiai uiJij y j*st ^p £-Lj 4^Jap <wl5^j Xa^i ^p ^ia*^ (j ajXj 

il_) ^AjaH 5*1a Jlj^J , \ 1 A* J (jdll \JJ> 

lia sl>f 4 < jj> ci^jjf ^]| jj^JS y Jij . + (Canyon— 

yXJtJU i^f-ilp ^ £j53j 

lA^f ^jA^llA 4tiL^ e _— l J f ^1 Ljdjli AmAj^ 

d 4 ^-j JUul JpJbjT^l# (Iaptus^^j^jliJ) ^oJl 
a^.so ST Jj i*biji *JLfc *^JUJl 4 JJIpj 

(Enceiadus^^^!^*Ji) aajIj y LS^r^U 

vfjjji' 4 A(J JbtXif4 L .- ^- 1 -^^ *N Jti> S 

^ UjJ 4 4^ii&Hh>r jjp ^oiddJ^^ lijAJlf *-_!* AjJU^IjJl aIjS^>- 

cjLj*jJJ S Lpl*f 

, A>Jl^ ^jp t^jilUdii 4 ^jIj -■> ||)lj ^utf p A-JlS'jjJ s 

^^jVS olSwJ iJLjjpH u^stiLp- j*jlj (_^Jl (J^O oUJU**- L*l 

^t«***^f 1^1 yU)J i^J| JjU 4 Aj^4 t (4m** ^ fl J 

j** 4jbXHj jlJdi &y (jiw ^L**>-t oSi 

■ »k»-j! jUaj o!y>w> Jl^" AiLm 

LhjiApj tOl^uJl gSA jujJ S 

(Jp j*P ^^-^IJLiil ^Jjt^S _/ub y* <**U 

* , &JL* (jjiDI 

oAaLM ad* ^a*j ^£Jto UH *yL*J^ t \ JLa 

J^O yr y jUi^jl o5U- uyj 

* aJj>- jjJJ jz}\ CjUU-I ^ ^Liij£ r \ jLjSL^j 



. y^C (_>**Ail t ^ ^ij JjJi-l _jl*>t) 


■ cr^jJ □ 

® l 44*l*!iSl 

»>•('• **) dip- £V Vj^ «»lsO . i|-jSii.l ^>- (iJJ tgjl~s i 

‘ * f*J Jj-ii-l j&f) t|y-l' ,y»jVl <y* Jit tfiUS' Of tgf *li1 Jills' 

. <t>»Jii 

o-* v^f J*f Uj j ^*1 OpTJ of (Jp Jjj JsliSsSI oJLAj 

, liyiil JjSdj (j OijUJi LfcjJ 

i>* 5^*U J^-y ^ jv>Up iy> >J&y w-SjSDi Of 
uyj^t-V-lij OjjjSCIt tfcip i_JJuj . J>-jj J££3 ^Ji LaJ 1 

J^E ^ £uUj . cjIjUH ^ y-T jjj* jt a*W»1 

OiJ^ (>* 

-LH-k t>* <>* oUJaJt iusi. 

\LJ> oli^U 4 oa zy&j J> Ji. AijU^ oLsy 

^jb t jy !JLa >c yijjJi 

CjJ^f ^ JJ-b it <^j5-JhS J Lo^Ai 

tsUj Jjji ij^>“ JJ^- bt ttiUiJt J^jSj N ^Ji oUljJlJt 

<£j>- dj£* it jj tj*}i 4 —^ jy t>*£ t^jy* * <y 

+ t^*ij c^jaM j^t 



Lf J jj-ti £ ^Ih ***** 

t)^i fr^l*J! s^ij*j Vj .Jj> y jj^Ij (jjl ^ijljJt l^if 

, jLj^aJi is'jjf-i ftjjs ssil 

of i^S^JS j^pJJ UK jy^Nl \1* (jfr jj 

o*** ii^* 4 ie^H 6 ( £ ¥) £Jd ij^ ^*5jSiS SJL* Jb*-f ^yL^ 

+ frjdi 

p* 

oliUaj E3 cli^L oyJE i^j^SLJbdl OjJ 

o^yt lSj 1 ? juu^ ^jL ijii ^jjj *yijj! 4 jjlp 'Jjj JLfii 

■ fj^lj j^LmJIj 

til 0^?E OblH (Y j \ ) jj^-bji of ;4j uti—i ^ tcj tijL* 

^** *& &t ^St 4^uL*jJL«j i^bWcu>r [ 1JL> 

-j*jkj O^J ^ 

:0>y D 

/j& Jaoj t^JU> dibf *^***£1 (Jjt 

J^*t SjwjI <A^t>- t \j Jm I 

yi *y t^^^ijs <**if ^ ^yyvi aUiij i£ 

<j*y Lu^ yr *yrj - ^jVl *iii£ t (°Yr * -* ) 

* y^ y jj>- jj*y (^s) 3J-* <ys^£ji 

0\j+± &y^j Jjp- y>u JlJu> jU uij 

' OtjjiAj 

□ 

aij J5j i i jtv ^Ja^j lliU^ 0_y^bsiS 4jJ» 

. (f \ \V*) \r^ ^U IjA J jH (Clyed Tombaugh) (jL*jS Jb^) ^1UJE 

J-Lp^ t j* ^liJ \SJ*u l cn,^ O^J £j& ^jL JL*^^ 

^ 0 j^t( \ ,*) 


AV 



tVj ijthJU* ^ <JU-J i3yiLjj 

J-Ujt} + A£** AJljU A£j***J AhM* 4> tjjp- JjJj AiSsij 

Oj-Ul Ui tijl ^_J^H tlfe*^*^ J 5 ^ 

O^Sj L)t wJlJuj t A* Jb *uli LSj 1 ^.^ *jl>*k*j oJju v«**—JJ jd**Vf 

U Jt5l jji^tiJl ^ja UL>*t i| iL£ ^diU *ij 

^ l-jjL* Oi) cSj-^ tj^ ^y^Ji ^Uiaj ^iilJJ 6jjui wj^uj 


4^SjV*jf AjL S*A*i Sj^ (V^ + * ) {J,s1aSJ AjaL^I 0-Lii \A 

^ AsdflU* OLf* ^^£***3) N \$ 




cr^ 


oLSo^SUl ic-j-nJ- I 4 JI ^>Uaj •5 i ~~Sj **“ ! fW' JrfJ 

, t^Li Jj»-1j ,jH»j^l jt^f iSj’f' £*f **« Jj*" oljl—» 


J>3 1~*- {fy, *jU-Ji vSijflL <-** (ijJ) U4b<rr) du*> 

oJla J,| SiU^b.^^ fjk> ‘J~*^ J (J-s 1 ^ J-^U • •&“- ^J -* 5 

(^(JiJtj iljljJ! i^iLitill ^jZS t^j-A-lJi d_y- jjX JjJl tt__S‘i_ f £!l 

OljLwJl oijtju Ul^lot J -bj! o!j(—< tj (j-fcill Jj>- OijjjJk 

^ Jujt ^pa#) ifiiO Jwia fS <y \JS V-r^ 4^J J 5 ^ 

, oly> «-U> (j^jij) 

!JU J* JbJl JwauJt ^ <-r^'j 4)^l> li * > S tit 

, . iii! frUi il)^ 


a o o 


AA 



r. 


. 




*■-—.- 


_/ 


(Comets) ■. cAiiiA _ \ 

. 4****-*^Jl oljlJw? LfiSjiJ-a j£ Ljj$ 

oLt ^ cAJiiM oijlJAij 

■ ■ 

^ J J u ~^ Uft* Scj*- oli Jf oUJil fl JU 

.^jii ^^J t 4^U- Ja^ U^Ej t ih ^d r ^a=tS &U& XP Lkllj^ , ^-jVl 

r s^f Jvli 0JJ& jJ^ SJ ^H j iy *\j oUiil .i* u ^ iJ 

fcSj' < ~*^^ j*Vl J_jt oLjJJ.1 a_Lfc otjiJLi <Jji) . .. ...< J _ SJUJLp 

wij *_*0 Uj£t £* ^ t Ux Sjjj^ oLiJu Lfit i j* 

*j\ 1 a j^j 'jfij k („* M*YA) fU aS^Jt j J& ^ijt {Hale™ JU) 
,>j • ■ v (vn) js - ^ j «_jjtii ii* ,if f yujj ^ 
.{TV pi, JSLsJl jtot) << f HAV / -»U*V) LU 

“*-U j£ *W^' ^ JS^ J* ^jVi ^ J^ljti wjjiii jJLoj 

^ **^ LrJ Ji-Ui Sj* Of f\^i\ aS'b Jij . .Ui jt 

OJ.wil! ^ U*jU £j_^> jUJl ^y, JjJl>. ^ ijUc- 4j53j ti™Jjd! 

0-iA^^j-O^ Ofci ii_^-fj <LJ (ju oUJii! aJLa Jia »U»j 

. UU X* «*"J jOJi 10 a ^f^1 Oj 

M 





SJtjJLi l£^-^ jL*Ji Wilis’ i}j £.j L>t Jw Nj 

C^LjJiiS Jj^ ^ p*lJ! 4jj '^j eiji>*iS 1**} ^if lijf 

* 

t ( j~»4w£JE £tla*- L**J jg^^i J^tilji OiljJtU ^j^Oaj j£j 

d*j jU>-Vl {ja jy£ ^ ^..M.aJj ^4jJl ytsi 

ijlkbJ^'l jLkAll 1 >Lj LftiilPj , l j . . Jl^ (J 

. * L^jhili jiiX*' ^ i JgiMn , | oUi^ ^jiiifl (j 

: otJ JLU j □ 

*j.*, n . U ^Ur O 4±X*ll C)j& wJ-lU J^CUj UJU* 

jtj-wJi 4x^1 l^j *+,A,l ^jA l M t - ^**11 

t n^ i al t C>j&i (j^!jJ! £) j£i ^1 ^J^iS J^ 

* f * ^ f 

LilJes {£j* 4 ^j^a^AaIS I.i.^nta^ ^IliT ^ i ■ 

L^£3 <fc.,./i,M OuiaJi i^Ja>< Uf * OfrLa AmIoAj 

^jtPj tijjj$3\ d^j\j O^jjVi) 

ti ^Js (jJ^*SM i—jiJfiiJ! Jfc>jjsu>- LiJJ 




(H 2 0) y d)t Lh^-UJj <UJi oiS oIJLp 

. . j\ O&Jj jUv ji {CG 2 } \i3jjj£1S Xm£j\ j\ j\ 

Al*iUt aJUJS a£IL 1I UU _}^E o!ji ^J. ^-A j 

VI tii < ^— *** i^Sj*iJS ^ y oj^UoJS 4~**xwiull 

* « tf=U^ y jy£* 4*^ij ^SJi J 


0^ ^ cIa ^jA y t . Sift Ji4*J { j r S0j 

4 _J LaJj- Jj CJ15 oljUJi *i> y^lf y Syi} ^-SJuJE 

dl Ujlc Ajy*^ J OtjU- jt t£yw> 

jywlJl *A*J , OtydJf Ujli ^li V^S olijaiJIS yx; u J^ 

a^ui yfpi ^ 5^ uf , wJOUJ H^ 1 JpS ^i ^ 

'if t4 “Auk^ &a*>uU ^SjUJl y Apyf y wajtj Lyt 

l 5? yi SJ**> yJoll yfj Ujip y*j£ iJ^SjUJl *JLfc 

yfj Uji ^ fUfcJl JU^Jl <4ku 

J a-^oljUJI > u^l l^ly J^j y ^1 

^-"-■** y t_yjLi -aSyJS ^JJLu CjIJU yf^jl 

illjAl y jy>l «JV w >v~*A» cJoJb £U*i)?l 

y U*v ^ftUo ^JUI JUJl 4Ki. 


dJJaJ tyfjlj SlyiE y £U*ly* £jyaj 


W V "J— L_jr-■" “WU 'WJlAJt OJU.! Os LCj 

. tf—JJl ^ Jji yoliy j£ JS- ^ Ef^J} ibS 
l^Uss-.L; 0,50 V dUi x^j t Lv U%* J -Lwdt jUjl ^y-. 


I V* WjJ&S Aj 




^ISESjlJi jji*. if (Jp t oL:il.i ,y Jjd t/ a»}| JJUJi 

^ *1^ ^ J^ 1 ^1 ^SH . ijiXJlj iOi-i Jil. & 




t*jjs^-lf CjUj ^-1 o* j+^** jfij y ijUfr g-L^J| 

■ tj****^ JV^ ^ i*Sy niitjysyi^ 


orv) 



lij V| Jo J^ UE ; ij>~ *JrOW> V! ^1 Kt+ 

• ia>*Aj| ^ j^f \ Jj*j 4 Ai*w liyiL jjJJ ^L^Vl <y* j>A ^ j>~ 

i&jp- jJ Ijjf j*Ji ^ l *^^$ t^**~*^ jL*jE ^JjJL oLoJijJ J^J jj* JSj 
■* *->ahhJ 4mw4j i^oJlM <*& j S-* £^ 

^ Jl>tS OLjJijil (^t t 4 ^h,sW.H t^JLp- JjS£*JJ 

»j* Nj L*5y N cAJAU pi&wj . (JL*) *^JX* JLp- j> ^ . <j>t^L*,du 
t5^ Ji^ i j^jw i^yit ^ W t*jo*"ij 

i$ji ^ t j^£ , ^j.*. ^*J S ^«Jd^u 

o* V 4 **+* (V*\) J£ c£^ t (Jl*) ^-X+S sjlpLi* 

(J^-j J>-Jj 6f s^ixU C*j JJta dAJi Ht j>3jVt 

V* Oii IAa iijj (J Ujtl illLfc (Jlfc) ti 

j^A t jfri^^JJ dJu^jji Ajof ijj ^JJl <w*j*XU of ^ibJl (jjt^ j£j 

i£j *{—* \ * ^ pJ Jjf pj (_jjJi iwJJLlS 

* 0 * (-* \ * ^ t) 

W^l? t ^^ 5, 0 ?) >®r J1 oUail (J^aj if wLSij 

(Jt l^lliS J t r ^*4-Jl ot > <*?rj ^AJ o! uImJJ N 

* UU I w p^j £ijjJi SJU^di otjUJi 

(Meteors); »~4 \ 

V'^J ( -^ V^f IJ^ A ^tf.ll ^ Ajj'iJf Ji53t 

C j " *'* i :^ ^ t i 1 JUt ^ 

iS^*oU oJ^. ajjj> Jjo #-UJi ^ ^L^JiJl ^Slc tijj , ^JbJL> U_^>J 

di)i J^p ^**n jiULi i*w»b JSw Uj^ <j^^ s t}**JJ 

- (iljj) 


^ Y 



ok*JUi cJU- J-f' <j j4**ij 

^1 _* 0 Lp oJj j£s ^ 4 ^ ^k- jJ o_^ -A* jf t u LUi 

tjUJJ* $AjA^ Oj* ASw^Ji ^ Ob 

(J AaJ?LwJs ^^ 1ta J^- ^ iSy If^T i _^~ 

, >^Ji 

p Ujj^ ij jjju .^frj ,^k*u C->J&-J -AiiJj 

r *S(\X') > tSji 4-*^ jSJj ijkjVi tij* ^{V¥') 

1 ^ 4*0 **>- **) *J1 '^® i> a ^ 

cj-^ i^jJrij 4 ii^kJS j3 ^ * o ) iS^J^ (j£^ ‘ V^ tj (^ ^ * ) sji 

aJU ftJL5Ui ^-wj ,^jVU k?tl! AiijliJl 

si-- l 4jUjjxj 

^JLj aI^T iSUs* .Jilir ijlt ii *j> * IT * ) J^wklj j 

JULoj g All ^ i+S (\Y+) AJ'j-wj ^wu (V") ^ JJ 

r ^ji_^j kA^^Vj' JjJj ^ <■ Uk*-^ (J^>* ^31 ijUiji o jjt jv-k^ 




t tfsJ jAj tljii «- lll^l? i 'j JbLlM iJUb l, — 

+ ^rJa^ oUyVlj oSjJLSI 6JL5Jl5Tj 

' # 

t jSjlij y* bU **\jj wL$JbM uJtiJZj 

V"* 0^ * Jaj fr.kti *ia**a 6 jJ 

^ + t * * 

■ <j^jJT <y» t 9-u U^iL* aAI^ iSyo 

y* uyi y* ^UM J-ajj bio k^JiJi ^tajSj 

JhJJI JLaj t ^LhJlJS ^Jdjukij^M ^j^ji^jijl (3 i ^Lp 

*U* ^ £pL* ibjj ^*j + Lpu jiJ^ Ujipj 

^oibuib t±j ^Jj ^U)i p~H oleLri y* ipL>j (j UUoJf J^sj Iaj^Jo 
. . f"Xi y* ^b! SJP Juo jJLi ba l^j ^yL^ 

yjjjJi tJ>LjJiii oijjju j j*Jti bJlp oJufc k> »^.-t il olpjpki^d o! 

ki>Uy*j*JU &Aa 6ji t .jUsuVl <yp bjJlf* ikiulp- *yj| bjiys 

, cAJjlM litUj LUL y* ciLi Oj Jj 

Anuou^ ^ SUp-Ij iki* y* jilaij j^UaJl kL*$s- y* jJmj 

^ tJ*-)VS gyj j 4jLkiLl aj> JL>^jJj , ^bui’jfj 42 ]o£j£) ^c-JlJ *1^61 
6^£j Of jiw V y*Vf of i^yi-Sj y* o^ t^y^f J*l&* ju^jj 

ij 4 Up SJLju JCjC JjjJb 45 w/ jiijj LjJLp LJ ^ ^jJb^ 

^jLjii a5w!| Ots^j U! 

iaiU*^ V^J J*V 0U>^ 0^*1 & 

y* U ^U3l Jt -a \fAn fl* ^ Ot*iy) JB ui^ ^ v 

dJUi 61 £j ij '£*?& y* b.Ap ioB J5 fj 6jy 0*^ 

C-jJb- sJJLJJb? . ^Ujtf t-JJw Uti y* iS^ j>mi* Uaip 

Ujup t(f \M*\) \m% fl* OiJ^f) Jjf 6i^ ^ ^ SyfcUiJl 

4 (Zinnef _*_ ■W-^! k-JJu O j** 



jj.i ^ A **>■ ^jpJ 4*^* o^ V4^ 

Of i^Ld-'l lc4^>^ # ^bjt 1 Ju^^j—^ {j&j+A 

„ ^jll jjj ij^ll ol^j53S ^jUi®j ijl 

£jlflA ~bjr£ JS of jkj *U>" ^ w^jJl ^it^J 

“jt 

(J JjJJ Olj^JU J L|Jjj*J l^^LAJ £^S iw^^jjt £-*J>*SjJ BhXp 

OUxi^t L^iSy- c-Uj) OJUUJl jj^sfj^S ^ 0 *£jj ^j--*-^ Jjp^ ^ 

0 £*^» 4Jjj ii?f- J Jilc 4A> ^y jji£3l Of *A&*dJ 

. Lfijj JudUU^ SjjUVLfl EjjJlXa olj^ jjUasU ^jJadJI ®i*Aj**^ 

\jjb LU>~j 4 tylgjJt ^jA iJLxjit Jj*i)S jty** iy* ^Ss t 

JUJ^^ y a>>L^ jJL 4 j 4**JlJLa ij^j JjUhJLr Lf^i t L*A j£g 

, 0 jy^.^L \\j jy*«JlSv!ij 

(Meteorites) ’. iijV-iiV ^ T 

MX Ll: U\j^\ cjUiXi UUa SjUt 

<;j* ^ J! tSjf ^ dUJJ ^jUJI ui*k)L 4515^1 

t : . ki -. ^**^'<1 o jzr* '—■ g ' > ^ 1 ^ »j^A_ J-lj,i liJULr Ulii aJ^J*u ^ J\ jj*/z f 

.ilSUb aI^EU £ 

0 - 

^U>*f <jpj£i t^j^jVS oitiM w^vj < j^jVi tj^ - ^ijW^ .fafl-Jj 

C->lLt> J^j- OSjJLit £Jw_j cOtj^jJL5 SJlP LtoJ,la* yl>- ( Jj£j^j JS 

oli tii <JU-£ji JJ 4 *a*j t 5 * 0 d *jk*VS 

* ^JtfLfr iJly jFW?Uif jOy Jj. y-Nt i^Juu \^> i W->*J ji ^Ua»- 


tgyteM ^ 1^ Jp Jfi>jyJLl iijUi JL>h13j 

+ ^-4j j\j£ oiS <A*a icli 4JlSf L^it^ J5Ji*x>j 

tjtu ^Js Salil t5*ilt ^twJJ ^uJLOi oJl* Of 

i t£j^r $ ^ ^\j ijp jVi^*3> t(^* 



l \g S * j-S’t j! ^ ^itS l^f jXj j 

* *5jjj (J L^^L* (j£ o»it iJJULsl! OlSj 


*e 

tSlyJl 'JJJj £jA 4jJjJL^-( lijiljjt OL jJUsi*j_£ 

iijLJU S*lij i«iJUlj ojpii i y* JjLiit cJL£*£j 

, «LfJj Ju>« t 5jjJb JL>- ^ f' iJJ f 


{Sidedtes) ;a 4 Jl±jJ~\ J^jUJ* □ 

JJjw J»JU>- + JUJijM L^ i j A '/- ^ + Lg-qJajtj 

44,JaJl fcj OJb 4jiJfi3f . £ij! „ , 

wjljjJL j^p (AJvU-1 l-d^jAj Ji OjJL^i iLjLS^jjJl: 

Ulij £ypj . + jH\ *-b*x>“ I^UaJjIj) L^A5v*i ^ c^ijAJS 
* 

£y* Liip iijLJS , JbJbM ^U* 

S-U . OJbv jjp jaaII |j5 JbJL^-S 

SjuIs" (J 3JL£ fUf tjS >*U»"j uj')^ (j J^i>Jki (il_JjJl) itj 

. iSjUlJl £jA iJL* (Jp AiiuVl 


(Acorolltes) A)tjJ! □ 

* <—CjU**S" oli Z$\p Oj^Jj j*xit ^iS i ji$\ *--Jl kij 

j3S IgiajsJj ^Jl bUitj A^X\ ^jJ^xit j olCJuJl ^ oL**A4 iitljj 

■ Jp 

til>( l^»S ja?“S -sJLij SJt.JnLj 3IfXjXi ft.lTjj 

if iJuJj ^ <JLlaJj aJut t ^5Clj i_i^jJL L^S'lSi^l 

^3Js oJ-Sj hj*zi\ k* : ***. ] tiljjjJs tJ^Vi dll? S3| Jjjj 


(Siderolftes):^-^ 1 ^3W^ [ P 

oUv» IA if 5i^? o!i iijljjl tJjfe i*^Uia33j 

. \jkA nlljLJij 4 jJUJjM 







.</&* uija i 

- V-'*SjSJt y 

, L^j.!lil ijiSJl UUdi _ 

— 

' JtaV i-*1jA^l i+^ltS _ 

, y>JJ L*yi JS^Jl ^ v-tfh S^31 gU& _ 

.^jVS iUit j^Lj jjiij ^ 

•Mu t««*uj» v*» jAjUt »> j^an 

-4^* 4j*~ t>Ui* — ' 

.UjBO j#jVi ^ :^Wi J^wJi 

h 4jy^Jj <£y- jg^ «* Y 

yL>j jJa«i £*l>* 4jtunj :^|^1! J*j*&Ji 

- o* j* L^y — t 

■* ,j-+-lJl Afc*il j^Ui — Y 

‘ c^jVS ^Jsu* y iiajli JjUl y E^ _* ¥ 

- yj^ ^L*^ (iji» „ i 

.yUll :^UM J**iif 

.yijt t y i*Lt oit^Lb*_ \ 

aU^II cjI y&Ji _ Y 










f _j,«3U4£i)t ) 



* JVl ij£i\ »JuLi]l 

d* <4j£ V'j* 4 l (i'alji*! i«.S ji J-i ^ 

♦ ♦ • 

d^ JJ^ ^rtf *±Sjfi (jdjVi <l>f Jj^swi! £y Uiy* -iiSj 

u-“*“^ ! Xj>- U Ofj i jjaft Jjs- S+^Ai 

(otjL_Jl) o(jS3i (>* ij$ Ofj -jj^b Sjljs*-I Ji J*-jJ 

d»fj - £»'■»- i_dj^ 3j*i L* o(jL_Jt ii* (Itfj 0 ~~Zi\ J j*- jjjj ^ji 
<tfj . v—SJt W**AI c-AljJ Up- j_,vU' ^Jl oljL-Ji £ 

Ofj . L>»- 4 ™* j_pp-4 iSj^m c. i . J »Sc“^t d Ifr-ULU jjlt iolii! 
*■*"" dp- dU*> 0* fj>df o-La fcSUt jmJ ^ jjtLiJ It 

pUl 4J| c-UsjlU j>A i^kJi „Sa d* A \p*£]} J_p- L^ijjj 
o!^p- ±*J Utyfj i-u«! J\ oV^t iJP-t Au*^» A^AL^I «i&U!i 
.^illAJf f-UJ i»t iUj JjV ji-y fj*JI 

<kU 0*3 ^fJa* i~f\ oli AuM J 


&* ^ 4 £$£* i>* J uA>^ s J* ‘^Ulj 6Sjj> OJ (fA> 

nOt^£jl OlUJS V ^^Vl'jji j-* 






*^ yfcUa* <_$ iy»^ t y\j iiJlj S^f i^SiUJi 

* >Vi Id* ^ jj^i t)f £jj* (>* (J^lj 

: Vfjfll Xj W a 

^ ^ ^^* 1 ' (M-V^ £>l£j *d* Oj^Ml pJU 

l^U wyJi *U- fi cl J>lJ\j dJJUJi ^JL* OU*Ji Jb4 ^i5u ^ 

5jj^£1S iXb a* j** ^ja tj-iU^Sj o>Ly ^ <>-j3 \j*Mj tjUjjSJl 

■ ** ^aJu^j a*^ oULyl ajj^SJI *JU ijJb-jl 1^ oJUaJI ^ajLI^V 

Jj*a*}\ ^Sia* J <U^I U* d*4 ~*i? 

/ 4> ^JbLl 


^ d j* J*u ^jUj ^UjJ ju*s (J^jp* Jsy ^ 

\t$ < - f H J) ^iif ib ^ 3j>jf Uli ij+iu S^flS it>Ul 

JL- 4 iAb CJytj iUjsJt L4U* ^Sl crfjjfttlt jj*U £ Ijjtf 

V? dU 4 ^ *iJj^ v^ 1 OOt*^ utfk ^ iLfjJ! Astf Jtfj tbJJLi'-J! 

l*“^J ii> \jz Jf -tfi y^jJl Ut tt*iy£ ^«>-j (JjiJ! 

,-L^jJ A** ^ ^Vi >U >j iiiljiJt *S^*> ^ JjJWi ^ 

(j^jVi ^ Vj> i^r 1 ^ iiftsLSytj OjiljJil! C)jdl\ 

- (i j ^ ji: ^V A**Aiilj hJ^ JL»-j jj 

Wjj *;£U otjLs^S bbi^t li/ ^j^( *£j^ IjSj^f L* O^w it ^ 4 ^ {i *) 

JJi : t j*j y w^Ji L^ il+jJlj i+*l*}\ £?**" IjJ^f pit 

fOS I.K hjU-JI U!t jSLi ^ .Ul^S *t}f J* J£JL)f ^jV[ 

*—hSI^j ^ *Ur jjS? L+^f .* H ^f JU-tii ^JsJiil 

J^- 4*-^- ^JJ ^ t>* aaaUJ! JLtt ^ i;jj ^ i(^j_^li t^ti^UJLt 

*ymi itipLjt w<lb} dib 5jtb)| Uj^ iujjif jj* if ^ 

c^U'J/l Si* lj^iJi ^ ij-iijLjVS J^t Jij ,U^tj ^,4^ I4UJ ^ fju Ejtja; LU 
Sj-lc- ^ ^f ^rS' J ^ OjjS J* AiJJ ^ Syi Ii* J^jJI 

„ ^ bjJ 

Jag?*!! ( 3 iji» Aiii i*L^l! ^AmJ| (Jj kirt^-JS ajL a«jlf 
f 1 ^ ^ y^ y^i« i*) *A*"j y^ jjJUftf liilljj 



‘U jij 

c^j^ 1 hi/ j^ jjp J5» . J-l (j- **JJ** *JX? 

iJU OjJtf ^yJ! ^JU> {£ t (iY> l44»Jau- »jS^-i £ji/ wit)t^-t tj 
(Ji jtl^U/lll £y* (jrfOUsj ^jVl gj<m (J* c r"*"J} <Jy* ^ 

.Jla ,yj . .^jVt 4-^sS <^J1 Sjijif c^as JJ.I (j-Mlif JjlSj <4 jJ*a)! 

: ^ vijsttu jl*L* i j~*' J1 ,j>j^l ^ 

(^JJl i_jJ! i_™j jJtJI jf jk^i ^UtiUaJ 'i djtjjjL Ct'*«k> 

•Us^ *j~i 

.jJiJl JS] Jku »j 6tiSUu 

U *- —UjJU^ ot£ 

t^JjjjfcU ^JliaiU 6JL* Of Oj^JLaj IjJlS" JUt$ u-JjaII L*f + + 

^J^Uj Jlij (AjJLmJS j\ *LjM liJL* V iJJJUa ^t*f ofj 

V^* !>^“J Sjl^-1 ^WA I aJLa 

£jyl jdt SjiaJl Jijj Nj * ^ *jl>-£il LfUf 

tjLju^ad L-L-f JLaJj t, <aUif l^Ujks^ j *>■£*'-** V“ ^ 

^ . W-l Ij s vl I ^i W i I 1 i^^C| ij^tj 

^j*i1 of i< !* ... yU Ji 

^Jr^J lJu *i bj^r 


Ji *«1* jJxij ^j^bl 1-1* t^wdu* ^jkJLj t ijjfjJb^ ^rb (if) 

s_LUj ^yjjj i-SjjjVf ejtiJl <J^»* A*a_jjJl k ^y*-Jl VM"j (i^* 1 ) 

*j UtSl (}]£** £# Sj1j>wJl ^*i*Sj Ij^P ort. ^1 * 0 4^—Jl 

Ojs! J 

—fc \M\ *v*^'■ “Mv*t>* ^V^JjLi t yf#^'ll 1 

•<f ^VA) 



^ 4jj^SJ L*La IjJt 'JU 

Cj* cyj-s^j \Sj£* bjf *"T*^ C**t5yMj 

Cj*J ■ ■ - u^aj ^ jVt p »* ' (*SjX^Vt Jajrf* ^y*) 

^J^iS <j CljLiJ 4 rtJo^j i-s^bj ollUItj Jj Lfciy 

. Z^yA-l Sjbsil < Sr^^ tp*+ t w*lw* y SJL£- 

lloAy Ej^Jl 1 y* i. Uiij^v? jlSj 

, i^-i-^aj . , Aa^jV! Ej£ 31 ^Ja_^» ^LjsJi ^ju* ( jS i 

* Udjf cA^sM J^Lu j^; ^ <jjU^J] Uli £j>*j jrJw N 

4 (^t**sJi * .d ^ ^SS ^ Viij jyil y* dWJtJlj 

<aku t 5 ^ Jj> 6jjj5bj k* Vj 

^jJS jA *il q. m j. U if t^J t<li>^Ali sJ> * *-..^ f dVH £yi 

jj«^ jfj (^L*vJvJt U4^CiS i j^.s ^ f llA asAil Jt *f dfj < jbM 

l )1 (^**?ii«*li jj>j (oUj^I J ^IaJLII Lji^nlt ^ 4 hLiIaj La jljuVl 

jLf^t «a> Ot JU; (p>Jt Ji^Jt jW J* L*Ui jsrp 

*-j>Jj«jt <LmljjJI ci> <UwSj kii*S/Vl 4*J ^j-r^-g; 

■«>JV1 


jjl»£j 'J <U»JjJtli 4>-LJJ liJtS^ Ijj b j? .-* »jLl*4 ^£ jda**A 

*i!—l JJi ^Li JS - OS illjii b~U> —il ^ ii^il jisj^S SUp {t*Zj# 

i^UJ JU*ti tiJUaJ erf i>* A* N *jx$ 

tb^bL-j*- (J . * C^ 4 * - V i ^‘ jiau^u olilili 

iiL^o ^ £^uiu \JJSj&j 

JJL-ij ^ n.tl ini™** 1 . 4* » ^*i Ot '^*?r t 

oU^Lj4>JS 0^ Uir^ toL^j^/1 \*X& 3U—iU 

.. cjli i-JLJU-l (j C***J «LA1 b^J ^ >w 




V j4&J ^ 0UJb2j 

tsit+ifjSI WjjUciUli^! 








iS-M'l *y$ iJaijt 1 ^ i^$ (t * *) jJlj t^-^b _/-* aIaJ* 

* ( _ J «Hil^Ji j*i ctil3ij b*4* UJa^f 

(Emo&thene^^u-yi^l ^LS) abut Q 

djb^: lji>-f *±Jj$ dj^Ji dbjjt ^ ^ 

# * * * 

Ju*jjJLfl U^bj Ljs^Uj IU^ istsb^ ^ijA* 

jj^jVi . la .. ^ wjL*?" j} caa^Uli Jvs* (JuJ^i Oj^i ^ <ijXS^NS 

# * * 

LaJJ*\t t 4 J-ibu Ljltj4 (Y®+ * ') cJj^j3 

i£jlw ji[ j ^^sfl JU*^ d! ^ 5 ! t (1 ^A& + jf b^jd 

.!>. (n^fl* , * * *) 

IJU 4.1iji^ CJLf Jii jj^jVl ia*^ U^r*^^jdi ^ 

(Gnomon_0^^*) JSj ^x5C^N\ 

, ^\ <> **J$ J^j oUL *i j*l L t UiU UUc^l ^31 

4IjJj djb its^ ^Ji!S d)E JJal*^ dUj 

^Uji y & M _j jJ^Sj OS^rfEj 4j^)kJJl^rtjJ*Vi ^jt! ^biJ (jlSj , Ajii 4ijJlSw(^S 
_U*^ OjI>*j«> £jA iiLJU «JlA J^lajt U 4>j** 4 jLiL**>* 4jl^ * l«jH>i 

iSj^ <^d^J jt ^jVS Ja^ >- y*j t^jVl 

pjd ci ^ U^b’bil dt£j 

o^t ^Ju J y* ^il j4&\ x*> ^^JdS J^J 

ij t>*^^ Jii! 0 j-^j (j^ *b iA-iVi flj> dE 

+ f 

(J jjuii ^ ^ j^jiilf JXp *b ^j^iJJi ^Artif ^Ud^ ^y* Alsrfsbbij 

C-i^ AjjiUt O^NJ ^ c'bj^Sd^N^ 


*JiOL JjjSb i y*ji\j'* cjj*L J_j* t) 



, lI^U! Ja^ (Jp l)1^I ^ 

+ u ^jVl » « f 

, i^tff [j <^ljdl] 

4j*Ml LTi^y 1 Jii *& J* 

J^kll oU^> ^ 

u^ *i*^jJf y* 3 ^y' tpUJ 

ot dsfj Jij . it*j£ ^Li j.l. jkw ,* ^ ^x^Jljjj 

Jt a * ' x & * *1^ Ja-^ y ~ t£j^ I 

■ ^"Myd l **~y if *, * * * = y>j ^ *v^ J1 u^^jil 

^Lil tj *&& t3 iJjltf <-I>VjUtC \ytt Jjtt L*f 

tS* 4i^ i^LLh^ klJlSj clA^txjf iljjiX 

d*y *\y+*& j ^JiVt tJji ^*yj g^Uj^1 

t ^ SL “* *-^1* uwibij Jjt jasi- 

^-Lil ^JS ^^AjLJvUt c^f^il jjJ-^riUjji . u^ 

Ja^ Oj^s* (p*-P« *At) t|U^i p^lj L*Ji {^* fc *) (J^>^ ^iUjJl £c-*y*Jl (t*) 

k ^f ilta* tJi 

dJ L r J ^ 1 Cf (HM^a Ja^j) jJj {* lJJ'Up 1 fr>S <*Jjl* fj *\s~ {t^) 

Jj*- ijJbj gj^i tili* iiiax- Ol l(S liras' j W ^1* ^jVl i-jt J 

Cj* *> Xbui^ ^jJ! <«k>j tiiiLiji ^ Ju*' j^f 

^b^l> wilt ^ til! ^#jjiltj it^tati^i ijjJbrj i*j* ^jVl 



^ " G 



^Li iw t}j* jJxJji 

i^jU-p- J1 w* j*$\ J-^y *X*i t f-\j^^ai\ (j fj&j ^I 

oLL^I ULwt>- y Wji^ - 

:^jH\ tUSi VIjAJLI l^Ul □ 

(>■ a» jtsf js^a ^jVs ^ olj^i 

^} J^^xSi J-* <j—*^*1—li L*i£ u**j^ Of Cr^ 

.*UVl *JU> Mi>Ls ^ J1 jJfeii 

1—gJL*0——*j (S—i-jj— 5-J p-i' ^ V , *\AA) £i-Hi u - *-^ jk..£.,» 
oSjU-Ji O—JE tij W^J «>tAjf **i*j M * * * * * j * * *) 

wJJf(UY) J*i ^JdJt (Saturn) J>-jj t (Jupiter) 
tjuiSjAi't a^tj j£ij *j$*-*(* Vy * (►£ 0 ^ * * * ) le4s^ J**J 
*JA J\ iSjL a Jjl* <JI S±\ of dlli >jVl Ji u^t ij* ^ 

Jj^Ljj y tj#*i Cj* J& j 0->^ 4iL*dU 

ot£ \<s ^UjE .EjL^M jjiaj ^rj-> ^ 

( _^*a U> 0l£ Oj^iJl <J ^UjVU OLU^j tijjU^Jt £J^li *_iL££51 J-* 

sjj^* 1 ' v* ■ ' /li (6^rl*) iiiUi , oUx*>J,l jj> i£j&\ JJ j^-1 

jj4^ SJL* j j^oJ JLSi aJU-l Uf J j*- OtjJ-^ 

4i5^ jUaaU Of tJL* jjrXjj \e* ^jUj c-4i otjLUaJt 


(jwffjA L>[ Utii* J| J*"*'* j*"** c -~* 1 

i^r*^ » Ytxnx^T,* : i $ji~* iij£* y»^j V- 

fiJUJjkjf irAAA* -ri^ XTa xH*** Ji tjj^'-M 

, v 1 ^ 5 " (>* i^LtLJ-t Jh* ^ IjjjJ ^*1»± 

Jibwl> Y ^ JjL*; uAj^ ^ 

$ cAjUJ-S lM £* <t * * i^ a ) 

.ujJij if* t- v^ 1 t*b*^ 



<y J* s J jj4i of tO' l ^£31 jOu- ot tO j* jJ yj 

***“? JjP- OljjjJl ia^^JL! oSjfiU' Uf , vL>“Sj i- 

*<f M«r> -* srvr fU A^^f s/tt c^u jtij ,u^ t * 

«™ v) y*W <jLa3S) ipU v jji^s'si «jl* iJSj?^ ^Ki 

of fit Ob jfj* cjJlU OlS^jj 

* iu± olpo jJIp ^ JU Jj ^ If 

Ua*j j*£jj J?LiJ ^jVl aU*f ^hj» *JU ^ SJLO^ 

Lv* jOl U* wiJOJ Of JL^X, ;0y X* Up Otf ^ Uli U&& ^j 
s? ^Ujj <£UJi s^i JUa^i Joi JO ^a_* j*; 

, OijJaJl ^Up J w*j *if \*Xp^ 5j^O SiLj O^L^Jil 

(Etiipstfkte^ JOIi) : Ju^Vi 1 jSM gkJU; a 

^-toi uOM £j£Sj JUlJ ijf t^jVS JO of OsVjSSjii ^ 
cA*^ OJilj tiOixiA ^ s^ ^jVi JO ot JU ^ Jjf otf eOj^tlti) 
^ Of Jf <^*V) J &Wj* Cj* *srj* JJ 

Oj^jjjVi f ^ {-*) _r^ cpU*4 0jiJl Jj * JSj*H ^ j>*+& J Uajf ^Li)! 
Oj .auj-^tUjj 0*^ (*£ ^j^jVi J^*£ of ij ^jVt ^l*wV oLuLif 

&>-djO» u^ OJOi jjH^ljOS ShJj Of (J!—ijj) ^UJi^.ft&f 

Ua JUj (oPV) t^y s V**V^ OLjiJt J ^Cayenne^O^ j 

Of ^ JJjcJt ^JuA OOO^NS 

J Ukdi J ^Uxii U J, iOiL- ^.-y-1 

■ 4—^ <J^ OSjj^ ^ At^bJS sjjIOS SjiJS v--—; 

(J oU>-j^ ^ iLt>4j A>L>i JjO tdJJJLlj 

\^y Jj^ U£ tij^t? Jafi- Op >*1^ f O*5Jt 

J^lJy^Os^a5] *Js-\j djJ* Owj *1^*-^! ^y (J_jJaJl 

(Mocham _ oLijj) j ^ Oj>r ^yu ^ iij j>^\rrr 

^ ^ —J JjOJ^ Ol>- jJ> ^j* i>-jJ (Jj-lff Sjp^tSi 



U*L*t *js*£ ^JalifiJi \Jjt 4*^f d**jl5j 

J^laJi SjSU ^ ....^ A . J^U> jdj c%w>* -Ui tLjJvS^ 

: jj^s: ^ 14 ^*; <j££ ja ^jVl 

JSCjl»n j* <^jH\ ij£il t*Js jS*i\ J&Ss £>i 

l-b&j , m ^jL,jL-»VHu> i£jj& uh 

ii ^i* 4 *!jU J.a X^ w ? 4 A ,,^> m flj^JS i Jp j^Jfiu'i/ 

^^ L$*-*U* Jujjj ^iS yU> (i {J 3 ^ 

^Li j ^JU^il M^ JUi ^ V dUJ5j . .v<>jiM 

C-J^ Ly*Jji XU^U^r Oj. j , ^ ijjJ\ .A^l *U_j * O* oL>^Ja***At 

(Clarke — Hj&S) .■ ^ ... A . „ . m . ^^Uil 

ay (Jjj~^ <* Ai^ <£^b _ - _*** »UUi!l ALj t^JJS 

. f TWY« 

\ _ ^JuJ ^iaJjJll] ^ictijjj ^jr^wU^U Uf 

. {Hayford „ jyjijU obL*i4 ^ 


:>> ^>jj^ □ 

^^jVS ^LXS XuiJI J^Udl ^ Jj>-uJS Oj^ 6 ^t: 

jLd It Jtft t (Geophysics) J*^UJ1 dUj 

^ C^Sl* J^kh *^L* jUdC^b J*~& ot ^*ilS (>* ^ WjlJ 

. ££dr uh 


.f n,rvA,ru = v 

^ ;s " 

.YU 


■ + <-* 


; jj ^ Jjh 

I 4^hAj^ Ujk 

: [ _^J^Ai ^ibrjJt 4 j^ 


(iV) 


N * A 



(Geodesica! Methods) : ' 

^ *JLfcj 4A&Z- J djUt Uir*^ 

^yii + * ijvjA Jl ^j^L* (J * (JjlaJI ^i«uf 

J jk ^^ti 3 j£-Aj1j jJJv dji* 

OWJ-t J>*t** *}*J $Aj*+p ti 

^jrfjijS ^ t */?H^ j™* ^i^L? j-***® i£ 

* ^jUii ivi 0>**v?t jjt oUUM AjLjia-f £J-^V* ajj^i 

(Physical Methods) : ^iU-t jt ttUill J* — ¥ 
Sji ^ iiUiJt 01 pj-L"Xt ^ t( jrfi^j! 5iau-)i^ iHitiJI itirwMi 

t*lU j*U** u-.-wwi f* 1 - jSj^ i—.-rj^£ 

Oji ol<Ml U* JjiLUl U>>jU lob ijyt^jl V" fll/i y* IJU, 
0^* 0*iP Jsaj Vj ^ t Oy^ Ot N Ja*sM 

*^*j , .^SjJS oSo oUUJt iSj>* (jrJUi ,j^SyJl y* t JLaj 

soil 01* aJjU\ <£ 6L4jJ !ob . «Jji*3 Li^lyJ oljlj^fcVl 

iiA) iwi Oby Ujjo J ^ ^ SJuUS & Jmy . iiUiil SJui ^ 

fiJjLll tyi\ ^w™^ i_JajiJS J j£\ dy-r^S ±l>- J 0j 5S ifiyJj 
*u>jVt jS> 0^ d*Jt £■ W v- 1 ^ ^ il t<i!UiJLJ Ju^TUii 

*uj o*J iM cfr^ s Or* ^jtdd J ^ 


< j^oahj iJlSijt J^i>-S Or^ OvaJ^ L^f t <<£ Jiai\ OJlji (Jjf ^ OtSj 

Ct* ij ^>^11 Or®' 

^ \^J\ JUJ1 0jtjJ b iJjt + ■ 

tJL*Jljt J C **JS 4 ^ J i»i 1 >biS jt or* 

J!A^! ,5^jV^ lj£Zi\ ^ &te\j>j 5 j*S <~*#pr *j*rj jt 

°^Js/ O^J * *L l\j ^ SOSU li ijUiSI 



oLk^lU l^it Uiuf ^jfUjjjajl 

L$-* 0j5j of (_yt£o O^J * JU^L l^ji ^Ui3l fj&J* V 5^**^51 

Cferii *&J> ±{£\ Or* (j^M £rs*) J* 'r 1 ^ *0^ 

Ja^tj ^y>r *JjVi oU-fcLiil cJ^ Jiij *>3^1^ t3j* o* 

JSOUS 4 **>#jJb ^^bi^Jb L^U^i* OUa^Jsl #JLft jjti njf 
^a ol3o^>wll XJUtiil of j4^ oL^LSi! LaJiic> o^L? 

0 > i-Ur **<> 4 ^ *Xkj i 2 JUiU djjL^jj ^U- a>-jj 5jjU> 

Aa^j^IS <jf O-Jlj 1 ^Ja>-^Ail aJLa ij^f ^AmJj^ll ^jjUilll Ojl^ji (Oa>* 

i _ J A oUo^JLS jaJ *U! £4^3 *•£-$»• ^L*iVS jd! 

* *Ui 3^>UiJ! 3^r* ^bJ&^/l S*aj /y AitiS' 

Aiklili iS^5vJl ^yUicd Ow Of Sj^Sidl Cjdis-yii {y*j 

4aJi3uJS A tf J fl'd S uf (^1 (4 4 . Vl Ls.qJ3 ^ .iiA i i Uh * OlhuJI A . j l ff J f I 

^3l*j i, AtfliJkS Or* t>JaJLi? AjJbfcdJi 

. (Ovotd) i£j*kJ\ J50US ^ i*J u^jVi 


^U£S ^ Sj^ui! >ldt Jj u&?^ 0s=^ J ai < £A > 

j^liS J^LwiS l-^-^s-j jUi'llI ^<lj ^ ^ j . ^t . ' . H (jjj 

^Jia jljA {J 0^^ 0L* j ‘ ^JmJI 

t X^L L*tf S-ii* ^>dt JJUI ^UL, JI&. JiVi JV 

(J £^-*j j 4 ^J * (H^ jt jfr** 0 *^ 

(OU-iJS t-JUiil tjp- t js*jf :r t>* JU^ atAj 

(0 I-A ^F iA (5***^^ iiji*! r ... rt^ | /l^ ^ ij-H+J*}] 

j£ 0^ XsJmJ! ^ O nJ^liLilS (J jAj? jft ^-Xi^ 

o\tUJS aif XuJy 



1*412 - 


(cA^A) ;V«ii ^ \ 

J CT'^t J (o*J^M^) ^ ^ Oy^ l pj* 

oJi> 4jy|^5 (^L*?) afa ^S S5jJ"^ aJ^ JlSj 

U> 4jlJLj l>^isif L-^ erf U3 ^ Oij . *Sjt-\ 
ti u^i^- jUi*» tl>f gJltiJ iS'ji-i oJLA 

■ <n 

£jjb U JUjj <J* 4j^j^ yia tiUU* Of ^ 

* Ja?^ jf 

^tf ’ (JtiJ^*^ J| 4*%^)Vt ^Sgistf fl-jjb 

j ^ ty*H J*jja3^ j\ jjjys j5tji u ow j* ^ jjijjjs 

■ jW^ 

ieJjiJi ^*Sfj £y* iLjUO U«.rtU aJUb { JSj 

. WjfJrh ^LUJ^ - 











<n> JS^J! 

Jjk JtoL J ^jVl - 'j J 

iafli* — n_y ^ 

= ^ c J c 


\yyl; i j'* iXfel.i *Q ^JS ^Aa4 (_J^s t*i 


Ojjp JjbLwJ ^Ji ^^Ijli^lj ^J^f! 

* ^i^ll c*^ ^jj><jiiS 

Japi- Obo^*^ *wJ^rj tJU*Ji bl 

w^JM jz *J jf {Jl*JiJ^ jp^J ^jA^wtfU U^jj lijj (^jJLll (^j^j 

>-j SJ(j tujN Si[ Uf * , <jjJaJl tlr* *bxJl *ii 0bjj^i 

^ ayb jjwtl* djP* 1 dtjjdJU Lj^i wJjAii JjjJi 

* *tjE**Ni SjjIj 


t^ip vLwu ^jVi o*L$ibi of ^5^ 

t ^>«AJLi Sj^Uiii o*U^ ^} Avt tj^ Ob-^^n 

**^> ijusJ ^ ^Javi ^ oi^-l ^JL%)\ 

. A^9J^\ S^s3i £jA ^Lfe*£iil Ljt^dJl (J lyJuli (*" i ^* J ^ JU^iJl J C*J^J 
<UdJ) (J^jUm-JS IwyjfliJl S*A>- UJji <>jU-*Jl ***11 <j 

cjj *i*^t jJp ou jt^Js ^ U .(^jU^Ji ;uu j^ JLr*i 

<w-*j^t jt ^jVl 0^ <J^J*h k^iu^JS j JUJJ1 *4 =tj tJ**K 

i Lvfl [1 k 1 Anpl J ^lS (J 

' V 1 ^ V 


gStdi □ 

*AO-tj jjjy ii j" 4-** J* o^jVt oijp t>« Lij 

ji Jg** «d^a>" tj^Lf 1 jL^j^lS * 

dj • J_p" j j^> J^ S y 6fj (J* jjX V oL! 

iij* £j}tj dy jjV fe> ^jjas 

4X*\j £*u ^ Os^b** OsPjji u& *^b * JJJIj ji^\ twiUj C)U*^ 

^ apL* (X t) ^jJj iiUaJ ,^L t i Jj. Soli eJu * . LyJ 

^rj-> ¥*% -H Ojl^t tl)t 0*4 IgjJj iLii ^ a^UaJl \$£y~ J 0j*j 

y O^C* ^ C?^ *01i^ (j^S Sj^fcUaM a£^M aO* . SjJljJi y* 

0^> ol£lj ilUitj iJjJaJl oL >*j$ jt oU-LJi (^w?» £tk*tf 

^ ^U**f 5ju o^*Ji oJLaj ifjL^S^ ui XJ 

.<**■>> rv 

\& — ^aj AJLia Syl jJS y» °>a - -LUj 30^-i j apL* 

.ywi *>• 

■ Cy (0^ t - S^SSoJS y* SJtf-lj 

. Jj t — ySoJi ^ SJo4j aAJa 

, S^jIoJ^ y* aJIS ^ 0 = V^"j SJj>-ij JUJU 

■ AjliJl -— ^ 5 J\jS\ y* SJL>-ij AJU 

\$ 

y A^i*4 J?Uu SOp y ^^il iiJ*i\ 6( i£j> iAA a^mj J 

j* *j^5 

apUJS bj& JjhjL ^ \ y APtJS \^ y>\ Jjjlj J \yle cJ^jl 

ZaSz iTji ^pLJlj J J i*j 

* 

J 0 0 j"l J ^ Vj^ ApUJSj i (^U*^ J 



la*- J* WljJI it&Jl ^ ^ ^ 0>& Z*LJ\j 

Vl t>^S UOi^a J cuip! dliJiJj . 

* ^ aH-fcl tJ^ S*lA <JjJ# 

t 4A'4 *ajLm*1s oLpL**!! UkP tJu j ^O-JjJi cuijJij 

Jp SvAjhtdi cJ^)iji\s **~*>\j (jj t ^Ldjj cu*$ iiji 

w t* 

U> Jj *y^A\ oIpL* il£l jHtil tcJijJS 

* J jb i»jj^ uU OjJ 5 ") 

^Lw*£j 1 fi j^ dDij (j-Ua-^J <Jjl^ CJj> Jlib Ljjjt J Ul 

*jjj*" Ji o^pli tJ>>j bjjjf 

Ujlftlfcj yUa^i (j t tjJJhJ^I ApLmJ i^JJU^i 

^so**^ , ^jUjJLSw'Vl LJUijj LiLji^ 

ti t ^ <pL* <jiwji- 5 pL* 

^-JJJJ^ 4pL*^j . LjL^Sj Lj j*j JUjjJ \j 1£*>Jj^ IjjJja 

vjujVi L —^Jj ^ jULj ^^*jj ^ ^ 2 * 3 yUi 

4£Uli (j uf t ^ift**jj| bjjjf 4 pL^i IJ^\j ApUjj JjJfJJ t j^OAJ <£JJ+*J 
i^lj jl-UX Lfti ipLJi Jjjti <o^rJS 

* V,r*^ 

: U1>JL* jtfSH o 

SUM y»tk* ^ ^ yjf jt^lj JJUi 0* 

*J** J* J-! + 0 j£)\ ^Ja-wJ Jp -kj-PLftjjj 

<y Uii J<U liJLUJj JJUli ^ULj i( ^j 

Uj^JLE ^tAJS (J W^r (Daily Thermal Oscillation) tiUjj 2jjjy* 
(Annual Thermal ^ gJU Si} L^Ua] 

i**JU Jp ^ 4 ^/li A^JI ,J Uf . Osciilation) 

J cs_/ M 4 a^J[ i'gP 

CjULJI Ol JiaJl J-JJl ^ 



p-lijf tj*A i /i jj eLsM f y r £L+zS ^jS^^pwaJl 

tL^«*dJ (J^J ^ 4 *£ i ^ 4^J iljjj Of 

> (Mjjjit SJl& cJ^ ^ j^ Ct* ***^tiJ <L*iI jjj i/i" Ltf ^ 

JLs l)^j*jJS i^*Of oJc^j UJL*j£ -Jjt* 0*-jj ^ OVE 

jj£- Oj£j it ^ja {J>^j £ujVS fOif Ju* Ol^U- 

* ‘ 

J^ii^lS (>“ (DlS kjj . (i ^- 1 ^ ^ jlj Ji> 

ji Lj^ES ^j^CJj oJB* ^ j^^lE *ww*j of 

^A-J t O f 1 5-^S - . liS t I J S I Oit 4 ^aJJ Lj Lp ^* j . ja J I 

1 jJ?UiS of ^£y t-Uii oU^p &J^ J->Uj Otf 

**J**j* jtidl *Aa C>f jJ tU^jf Ju 

ti J^j" 0 -US LijJ 4*1x44 3 Jj*4_j 5ff"j,> ^.U.flJj 6 tSv* jAi 
i-Uj ttJjjLiJj (J^ jljj! _^fc oUxj>*U t_^Jl 

Ol^Vi J*^pj (wJaJiM OlSC* JW >U*J lLUoJj 4 Jas^ j 

<J* t>^U]j j ^ J 3 ^ irfjj! d^jJs^- ^ 

jit j>^ ^ 

Lt ^jEi jVi j^**i t v r flj r ^^aJL] 

SJjhiiM d ^kdS J JU -4 t^ift 

ajiij jut SjSOl Jjt ? 1 Ji UfLf ^$Jl 

.SJbUl 

jA^f ^ C)!jj^ o! Jj^i^ ( ^£c i.ij-, 0 ^ Sj^^j 

V] tijtf of Jj V 4 jSUoj'ifs tJUb Jij (^jpj^U jW 

ij£tt l^ ^1 jJ_4i JttV ^Uiyi i»LiJl ^ (**) 

tLiuf i^Jb UjJai Jjii *^X** ^jwijVl 

j«Jjlr J ^jjg (Dive) J LUljtiJl ub’j ^_jSiS^ l^t) l|iKiPjJ jku JUrt>-E (^E 

j r Hfl^) ^ vrv* 



jJcu ^1S 4 L*t£ oJuL>- aJuzS' 

Si[ iJLi*- JjUfij oU*^jaJI aJLAj . 

cJ^*^ (JfrJU Ji) \ <Jj4J t _^lS (jvLfl <jW?jr>S UjL|A IlL* 

wJuil Jj>* JlJU^I tjf (Spit&lct jllhli j-jjsf Jlij , 1 

tj^bw l>1^4 <J ! j+ru ** 42^-r^^ijM jj^aSI ^ 

. JpUb i 
jWl O 

5 ^£Ji oLj k**ji JU'if £j-£^ tiUlift 

a&L** £-^j -Si (Baer Law) ^Stj OjjI* AijJ-U IJL* £jt 

Jp l j> ilpiit L*ljJb tiliij ^ lAfV Jb «Pds8&n y*JjiJ! 

;^jVi ij^Ui Jt otfjhdi ^ J jiVl Jl j>»jVI !JU^ '^yy^ 

ij tJbfc (Bniistic) t^ 4 ^- yi ^ ii>b^b j^JS 

. , OSjji ^ 1; m 1 j**£ 1—wiLvitJ L-ijULftii (Jjf it nJunJi AjUjJI i_jjL™>- 

JS L*yU*< j* jti'/tj pi^j^ Oja* mmij jililjjL liiJjtSj 

^djU <!aI*JL1 \a\ ^ij,itS ti^ 

ajjSjJS =* j . _> Y “ Aijlj 1 J^iJt i^ibS" ^SL^l 

aJ ijiL; ^JJs c>K*ij ^i^mU s*jhd "s^j- iijjJtJ 

ijSj jtJUL* j *J jjf V iliJ^l t)i tJU ^ 

AtjIfiVi ajI£> -ilflit j ^ 

A*L* (ww^- *U y* n .. -» -j ^Jfljit (Js** 

.Ui. jli jiji ^ j ... ■ - ^--~ At^[jJl J Ui ,IJU jjivt AkJnj *1jit JSuij 

c-lyU ^ wL^jj t^JJiijl iu^Jl jS yj ijji-l Ju^oll jS 1 y (jw U 

iw^-viiLw oj-^UsJI (j* yJl iJul 4 JajU j\ jUJL j\ ■ ■■ ] 

*L£ £* U^t AJiiiJiS Sjjijl ^l> bjt Atj^J] 

^£+5!! ^—iLLwaJl oJj^ Jij . > *^s* l^-«'>'iJ ^J! t ^ r jjLwscJS jt 

L t[j-y>[E ^jl 4 -LjjjLJif AwM dJLjJlJm JL*JiiJl (M|£^J[ ^_vJUjdj ^ ^ C^Vt 5 \J S JiH^i^IilJ 

, ijJyiJl) yt4 iJ J* Aa,.* y* OJt 3?j (jJjhw-jJE 

t*j> It*-1* o*^ jj^ Cf^ 

llljiCj; 1^1 1J(V > ' (, iJjiLi A«ri 1 i|rtS J cli tils iJlSCai JJtiwi AA^ilJu 

W kj* AAyaJl JUttAj^U Ujt WjiJU* 

. t , jjj.1 aJlj^ ji tdX *m je^j! jAt* 



Jjj ;3^4i i X* *^1 oJL* pJUl pJLPj 

^ S ‘l/j^I OUj* &Jl* cjj-^S 

of {J^ of xa t*t*^ t^ 3 j 0 vJl 

CLwf 0 >j , (£jj^Jl ( jp t*j!j>OL i^jLdj 

Ofj ^ vJi^a^Ji IJu of 0 j^iijii 

4 ^|Ui*«Jl flj^3S < ■ i tf n ^ t ^ jXj Uj^ OjJ 5 \j Lllj 

« l .j^t <j ^JLj jL*j 

^jVt £=Ja-^ if ^Jaj 

Ja*4 l£j=^ izj\Sj>*$ <, Li!jA>Oi wcJL 5^JajJl 

flWU OiJJlSj 04*** ^Jj jLhiJ^ *$j>y£j 

yf Ivxjf Jj hj^r^ £\j>y &* OLi^M Aj^icJl otjLJI 

C*u Oii Jj^ V ^jVi ^jj . .^jVi oIjlj^ ijt a>M ^ais a* 

Oy ^ jrtl! *jUJI Sy oUtfi JJ U 6 tf V^JLlI 

tJ £OjUi ^LjJi Ojt£ U, OSjjhOS \jji* tiUJiSj .OLjjA'Sj ^JiJi ^UJl 

a* *^1*^ / ^ cjo^ ^ 

n 'si^ii ojujlsj* , ,tju sji j>j a^jp 1 ^ ^ojSjiai! 

(Gulf Stream — 0 ii-i jL>)-j 4 i^*U SjLU oljUJl 

ti Ja^ii ^ (j^AjjjSy j^j «. ^—JUs*^i 

ck"b^ SjJSjJl vW U jj *uijJSj 3lJ“t 

JtiJlj 4 Uajf f-U Jj t Jaii fi* ^r ^ °^*J I giJ 

j*+i\ j^IiJ LjJtJi Lil j*J ?S j &Jw* OJi 

. i-Jl^ij'i/i \X& VjJ L^-i-Ud ^ ^jI^Lj l^ULvjj &^LliS j\ 


□ □ □ 


^^V 




, 



^_ 

ISLifj li4li _ 

_ 


ir* ^ j* tc^ JjJS O^j^aU O/' 

1>*^J Wl>* J^{aJU^^) <tj ^Jl (j^jVi Kjx ^wUi 

,4>ju; 

, iS^sM 4*Xft ^-p i^US ^LUl Iia i j r t>jxX^ij 

\ ^i/tilw^ ^ J?“ m, \ 

<Uj* 'Su^< # T(> $s±\ Oli jiX > it. UHj lit 
SJ “* f^S *W ^Ji '’(T't fSj J5CSJI ^f) 

U^J ufj t <#U Ai^U-Ul E^J| J jJ Ujfj t ALOIS' 4 JuuH 

j*f c*^ J^jJi 4 *Sjj jjsf tiy Oj^ sylUl fiJiA 

4j^i 4*li aJj <3jj^ a3*Aj ^ tj*Vl jp' kU 1 Jui of 

I^JJ J^u" Ak^j J Up aLuJ aJj * VJ>^ ^ J*Vi Jp 

T j-§kii dip i*Lc u-JJL p 


i(r^t*iS ^U*ij Afti? ^ Ed* jJ (^SOj#lj Jtjif ^*^*b (4> \ ) 

tdj uu ^U*f U-LJI <hVl ^ i^M»ut^-Jl ^luj] ,iL*j| iJ : JjL* 

*t_jXvOrt Ja>- Jp yb Jhj* jdJ cdJ ^j*Jl ^IU 3 l ^UJt^ 

■ J^jj jw 



0^4^^ JJ* “ t5 t3 

^j_ft*^Jl SjStj a b" <j^ 

JfcA j! 

¥ N ^ jj«u “ iJ iii 

JjVS 6 jiif 

<t $J^A\ 

(jtVt (Jjp iJt k-jj^ ikii * 

*£lM SJU J 

^ ^j " * 5^*UaJl iUjiJl 2£ ji-1 

< ^£J^1 S^A J {JfiVl lJ I- H <lsAi “ LJ 

(OVu^Vi) JjL! rr jiis t\ J ,^1 jjw-J-^ yuii 

^hi> ijj^ *)a& “ £- 

uy$j^l Jti* u *•* " ■ ^ “ £ 

T\ J ~ f f yUJl 

i^A J ^in• ^ tJj^J ^iutj “ 

UU t_£ L>iVl “ * 



(rr> ^ jsL^j 


U^j[ jAwwiS A*Jif i?^rf Ajjij JjAl kjA^fc*) |»4b J^j (J ^ Jj jA 

^jiJl dUJJj , (^j^-iJl VUj^j jj^ tM *^*£* f-W ^ 

cjri^j jf j^i t5j* ^aJt 

Xk&Jl djy JlAJJSj * .bj*£& jf ^jilS jf AjnU iiji^j 

L^UjjS i-Jthit *i*£ tJ UU aa*- W*V ^)i Ll^ii 

pj (jru ~u* *LJ^!i J& dji* JJ*Aj tpj a*j U^ *1^1 j 

, c~+— Jt *a* iUiiis * ■c^Ji ^Ij 


^ tl^kiJl (J Ojh^a ^v^aLli 4%ii ot 0t 


>Y- 




> ^_j jLpjl tbuJt ^ jLpiJS JjJs 


Jjisu* UU^iji k$z? y& (3j^*ijl iia& {j Utj 

jJJLj t^UiiJS ^ jlfdf O* 4 t (3 p 3^ 

^jiJi dji AluJS d^ jlfdt Sul {£j *+**IS c/iflsM <j^*j l}\ 


p^j ^ o^5o L (t_j il w^ ^yil ^d> o^5v 

jl^dS ^wa»j s-jyii y* ^j^Vl u-if djjddi Vu^ M 

- ^ jV \ 1 * j 


pjj <l*dt ^ Iwi d^Jpf Oj 5 o t ^3 ^ 3 ^ ^j^jjLSI 0 ^ 

i£*Ji <Jj * 4_U*Jt J jl^i d_ji?f gi jtdl Id** J jlfdi 4 j^L-^alS 

^ Ijt-- t<£\yjr) U*-*^ Cr^ 4 (^^ S J tAA S ) 

Cy^ (*^J tJji) S^rj*«>mli (J i j**+J*i\ JjJl SyluJi 

■ ^ jW^L* (Jd^ ^jl.'. ^ fr ^jjLqu^JS S^SCJf 


\, M Sj *5 ^ ^ 

■ * * # ^ 
d Ult jAwfcdJi d*«l5 Ch>r aJU pjjt JUj Ujj LaP i.j| 

JlS j a!ia3 aIi—Sjj £jjlS \1a b*p U ii[ * .ijU-Ji Sj5\M 
*jjU**di JjSdS jjIj 3 ^y S^b IfU tjLJ j4**«i* Jsu>*> J^IJajJl aJLfr 

JXiJt jlaif) t. ( ^ '..,, ‘ J] villi ;^tb)j? (Ecliptic _tJj^Jl U JUj 

.(rr^j 



<TT) fSj 

SijU-JI UH i£j=- 


* 

yy**.* S^jijJI *JLa 


.(Tt fij j£il! Jk i!) . nrj 'yv> u> ^ 




Ji Oj& jt JnfLt j j™***ww*H Lfl^ t ^ QUKj.V^J 

U^A^ (J <2«* j *t ^ cJJj jf ^jIa-JI O^jSj l^Lj * Lr J OJlA«i|0 

iji* T \ ^ ^ji ^ j y AisJajJl^ , ("YV'j YV) Uj^ 

tiy\S Y\ J L*Jj (i)*kaJ! uf (^ali u-J^UJ^i) <kaj 

/" v >(^^sJj i^iUi^) ^ Jj^l 

Jajf) * J tO ^kkJt [rfJk ^JLj 0^/* 

^ ^ t^jU^JS Ja>- < j^*^US Jj^jj ^(Y'i 

JSj^>Vis JOU JUjj Oj^j 

t ((j^J^*) -J^ ^ ^ S? j d^Ajf YY“ J 

a<ljlji.Alla l(i Ji*** j j ^ j A . & Jb ljIjX O^UJLli Uas^ Ut 

ol U*J jOJ ^f *£j~ (J (OSj_P) d^4 yaij OUaj 

Ji ***rh JJ'ti ^ ttiyS ^ tJFJSij) ( £ ) 4jaJU J} OJjwff 

Jxj ,^^131 6i* JflL^ JJi L*UjjS Jit iUj 

i>Uj j} <«>-tj jj*a? t ll jUjj) (y^aj j[ cJjj of 

- {^jU—Ji a Jsj>- tpL* U^ta^ol Jit 

Ct* jl*X*iJj tOUs^Jl ( :>) jjp* j£ jIiAaJlJ 

J&* p 5 ^ 1 ^ OUs^Jlj ^jlUj jSxo 

* ( ^ ) Cf*-3 ( ^ ) o* ^UjF ^ ..aJ^Jl ^A^LvaJ l^its" (j^jtJU 

‘Uji.^Jl i j *' * M ’ J t *S 

'(T* fp JS-iJl ^t) -j>*V Jsai ±Jtk£ _I 


.Jajai L*^ iijJLwJij *Sj>- 

JJ 3 ^ ij^J^ JJ 3 ^1 £r* iSji. Oi» t£>+ji-i Jjl 

4j(i J lJ —Z 3\ dy-j l^*is jsM UdJ> . 

l; KiJ* ^ i^jUj JU^I tfj ^ 

Jb^ JA& ^jjj ^ i^* (v^ J ^£ \'Am* 

+ jj& J_p- 




(re) fSj 

i^***yi j*- 

4ul iyklklE 


: _ jVJIj JJdl ci^SsM □ 

d^ *J\* Ji* ^1 

^JjJJt Jjl? I»3^?“S i^'-j.< * ^ J^li 

^ ^Jj d*j .sjiii d j * ** *^ j^j 


J* Uj^ ‘bvif ^ip thLjj i/i > ijSb Jf* Oi («*> 

jj^ jp mJ*1 i(jJliJSpVl ^iU 1 ^ Vl jj^ 

sjU^ u~*^ **-^ ti* <^jVs jjP Js* ^b - ij*j^ 

<JSjifl jlfiJij JJLtt *JU <^y*i i_^jt S-^V* c*Jt (j**u^ 

^y>*A*j *1P tij SjL^fS 'witA^'i ol [S 4 UijT tJ^jsJl cJri^ t*^P U U*jT 

^aJJ ^ bjZtijto+J Jtjp JJL* JU 1 ,i.. rt^ \j 4(^J^ 

£yt jjJ j j^j Jl* Ut . (<-X-sk?) \ jU' AUsu *>* 

lt<r *-iJt ^ 4>fj** tAi « ^H">' (j* **t^J 0* *J^r tr**^ 

iSjjZ ^A)VS J5wi ul U> ■ (*^> AL^i ^OJMJ Jj t *^3 

V i*-5oe> ^ J^t JjVi t-JL,ftJl (^P ,***? ^1* frlj^Vl Jtk«*j <^-JU t>S jliUU 



jf Ujj! jjj* '-'Mi (V'i) t jSvSJI 

iM Of u^* C^* C?^ *J P ’ Je^ ^c5lzi fji yu 

*Uif S*Jif JJ 'Ms^ 

Sji^i-S i^jl^ 4 *^ 04 *- yisii'ys 

yb t5ji 4jSi ^J-p- ^**4: t *3p“ jj'Aj 0[ 

£^ r jllJi *wt j \fe o^^'rr/^t) *aA> 4** cr*** 

yb of obw t <rv j r*i> ob Ji ^UjVi 

a* i—A^jjJI J-^aAj ^JS ^Ja*3l yl*Ui (^f If-L^y] 

i^J * (dj'M YF)j (jbl X\) O0S>to^!i j OriJiJoLli o* J* t j%Jiai^ i rf,./i,vU 

aSjjM jyU .yes ^JL> 

->JW Wjjjtft 

S^U JjU; 5Jj (j C*Jj OJ* OLiiiSj 

0*3 J?UJ (j JJJi SfjU^ j^sJi 4^J^> 

* (c^j^j Jljis^lftj JU^fb v^" li* 

*(Vj«) ou^y\j Of—-*») Jj^ o>ur y\ J Jj 

*b^'i/i JUJi 'tr*"nn ^jJi yui juu s*uyi yu 

Vr**! 4 : ,> hftt j &jSlJjtj Jui U.ulM iLJa^lj yLfcjl ^ JULjj , dy^-j 

J^JS ^ja j-. ^ I fl . t j t *y**iNI yjb ^c- ujy**53l v** 5 J-** 

JUij tiJLOJl 5-JaiJi e^ljJi JU-1 i-i^l iikil jsUJ of t(f*\) (*ij 
v**™ fjj (i "ta N, fttlrt j jli «5JUJJii-k2JS iakiij u 

.(Jj^t OjilS' Y\) tj t$f tSj^l 


i__rl^* jj^VJ 0__t^; 0^'^‘r^* 0_^> wwOI 0^ 

<J Liij !JL* ^*j 

0 i tV' iY 4^ ^f) j4Jtj Jjlll t*j 3 ^-t ^ Jj^suii 

■ ^ 




(?\y jstiJs 
ajJSj JsXH JJjj 


t jjjlji t 3 ^.d. W^ . U U* *4^3^ M^JadJS i^jL^ 

w>JkA lj-kSjJ! j^Vi j , aLo\£j jfcjJS \X& SJu p^UaJS J J>->X Vj 
<gjj.;li i£j*^ , (aJjj) tl j 3 ^ ij ^ ' l l 3 

iujjjLj i**k^ iikdl tjjlit 3 tJ 1 ^ fM t^^Uajl tJU-iJt ^Jaaii 

Jp asm uu>^\ s^h of Uif Ti JJ J £r^ 

jL^l J> J* Jiji j*U* J> 3 a£ 4^' 

^U* J>j 13^1 3 JU^Ji ^aJI ^ 0^3 jr 3 

JUj LtjJbtd ^4 j iw-JaiiS j>*j Ja>* ^ 4*^ ^ ^ 

,<rv * rn .>5) v SjJ1 

atajj jLf-dU 3 >>Vtt 3 ^ 

AjJU ^T,..>/a7 ^^a*- j ia^- jj^- 


'* X~\ 







yb 
^sfj^ - - iJUM 1 

tiV 





i*LU i 


^ : 


~y? J ' £ <i^ <5 ^ 

^T%v 


jW> J^ 1 ^ 

e* <j 


W«i 



g. ^ 

^ 6ji^S (t\) V'^ 1 


aUi- O') L>^ 1 



J^l (Tt) s? i>i 


jtit <T\) y^Ji JUa.'JS 



JpL* Yi “ jlf 


-'W ^V/ 


- 1 ‘T U I IK_ ^ 


jiA J^ ! 

t 

oL^Lvi* 



<rv> ^ jsLaje 

*j*+-*^ Ju-t? ^ Jff - ^ fc.- t JS ^ j>t 

!A* Vr _ i SJL*J (*)>u-Vf ;J* 0,^1 yb ^ JjU SJl*> 

{J^dAJl CjjJj- Vr^i ^ w U) J* JJli] 


y*aH S^ill "-nj'YT SjJb ^ IjLiPt 

*A>^ 'terj? jj 

:(JU-iJt SjSOS wbiJj j l^j^jVI tJ^ 

UY 



H# *■ 

<U*W 

i .AyatJ! 

S*U 

^U-iJI 

Ufc 

^cM 

s^u* 



L_L~_ |_| 


ri 

i~liaJl iytaJ! 

'ty 

V 

'\A j 

n 

& d * ^jJ> ^xJj _k>- 

'A 

* 

'«¥j 

u 

°t * ^ySjjOl -kv^ 

t 


'*"lj 

\r 

T • 

iA 

\* 

'\Xj 

\r 

° 1f * uAr"^ 




\ Y 

£ b*ju*N 1 JU>“ 


t 0 ^ 

j cJtf ^ UU ijjJLH iJj 

^ M 

jLfJS iO* t ^UJl J^wJi ^y> Uaj! 1 * 1 * <^OU^f 

*■ d^ .U ^ ,i /aT i Jl**ii| i „ ,fl. ^ H J J CJLS* jjM JJUf 2+Xaj 
aJUijS ^ ^ a?.j ■ (J-XaJU 

JS^U yrt>l Jl^i 0 - J*Ul ^ J>t U>* ^ >£ J50a 

(JliX^tf'^ ju (J^ B^Ji < ih /ft .i b 

4rtjW)«lSll r .^.. J Sjl$ ^ ji^JS of tcj , H ^Lq^JlJi J (^J^l 

J*-* Oxj ^- 4 * ,j^J,S 3^* Juillj * jQ\ ^r.U.J 

J^Ldj AwjJb J^-S jJ-vitfJk . ^*ia-i^ ^|j> 

■ J*^ J* ^jM ! J^AilSj tJjjiaJS jifJ! J-*i ^jVl 

j*i- UfAi <^t ‘^lM-1 uAr*^ £• ^ji j^U Jt^i US' <jj%h 
y^ ^jpr £j?4^i j^a4iu dJJdb n,.,-iitf.it itjj^jjVi 

* ^« k 5. H L^b -ksi linbcjl 


Aa^I b ^Ji AijS^ljj ( lilA 

^ ^Ulbj 4 44Jbi^li b-*Lw*#f 


UA 


til 

H j >“ *iijt ijuit ^ ^ L j&j*** 4L?J^ 



(1*A> ^ J5LU1 

j^jVi ^*«. w i i ^t j»y*j ^*1^1 
L^LlX* (^ji) A*-i^ Of £U jfliwdtJ Ue j*Jlt 4>LJU O^U 



\r\ 











(to Jlij J&jJi 

^ j A^i ^1| aui | 


\*J t' f}jij j J*Vl JuL £* Lljjjf 


: ^j£i\ a^um o 

oUUaJ J4 L^Ja^ *j£± Jj^ (_y^jVi <uJ> 

i}tf* ojib Syb bJajuj 

C%t IjjJij ^ji\ ^jJaJS ipb ^jVi 

js 2 Ij^j "rrj 'rv Oh* .fJWi 

^ J* 1/ jVHj J&U ^ ^-W^t t*i ji ttluU : H 

>jf) ild^uil 6Uakll JXT L^j ^sois AiUdS fl Jb JUJi jj .y>i 
0^j-U*ll uy 1 ^ L?J Ouj^ljJi ^ t (t \ pij J£jlSI 

V oy^>-Ns i*1a ^Sij 

. aj^JS jA \ Jb^ Sj**f £ji^p™ i^iiSJLSj t aoL^ Y£ 

*^jji jujJi i.-kdji j*tj iJi^iJf A*JaSjt SyijJi u^ju b|j 
A tflq^ j yt^Ji <uJa5 A^klifl kiUL^b Ujfj t j^j A*i^jM A^J^a]} 

£^ri Jji* ^ 4 4jfl! 1>J t Am1a£ 

,^*if ALut JljJd ApLji Y 1 Wfc* 


\r ■ 




(U) fij JSJJI 
i/S\ gk. 


: iJ* wi^uSJI ijSb JJ. vl>M □ 

vijiiji-S J jW 0^ j J&J* 1 Of 

0_j£j ijjviji^fl OJi lUjUi* JJ.I IJU 0t> jli .__^*iil IJUb {jf, J^-Ul 

tjlfJSj JjiJt ^jL-cw j£-^l j&f) (jJS^'i/l J Ujj 

^UVlj (. Ub- ^ U 5jlj>* jtSf 4 (J^stiiS ^Jbwj 

°\d jlolj sLi-S tlJU- Lr iLudJ 

^UVi jj ^yaiUJ Vr:—f Ja>- _^>J *Y * jt 

(ji^Ult $J*A jtLlii of ^ . Lil>- l£ ijl^S~ J*jt *L_S JLjjJj L a^/i 

lj\jP- 6f Ciiii (. otJi ij~$ Sj4^ ^UU“ y> 1/ I *ji Jit 

^Ij <J*AlxlS Sjl^M ^ oLjJ Sjj JS\ 

j** ^ 1 4 ^ j* j^»vi ^jkSj jiJL^-Ni 

(jflui J-^J *^**>* 5 * A 1 ) ^**>**^1 

JJ Uj>- <J J&+P- t jLf^j JJUS 

m 











(£Y) fij JSLiJl 





. {J^>* ^j| AjJlI^- 1 jj^ajJl 


: J3JU a^teM ^ jiJU □ 

of Jju bjijSmt tjjA Uj^p- 

<J j^Vt rj5vJj 4 {Jjp- jl jJU J?l£j (J jU> Jjtj . 

" * Jj * ** 

. i^IjiAU l t* ..i. ^J JaS\ *Ua*j ^ L£Jj tOUlJLS' 

Ji S>b J y>- ULj&i J (j^jVS 4+^J ^JJS i j f >A.\ 01 

t^> 0TU j^li J> {UdtJU UJUi)L ? JUUS 
^Litj ^glJ^VJ \jj* iJsjA Jp4 j jEo* j\ siili 

til Irs^ t>* ^ Vj^- gj-nsu aJI&JNI a? 

0^ 0^ (Perihdy) jf will iSal! U JUj 

^U>f <V« ,*-^1 0*J • (Aphely) jyVl J &a> ^ l^i 

Oi'tASj'i/t uii J*<*i JsiMi tjdttiJI <jyli <L~JU ( j'j"&sj'^l j tjJUlp'jll 

^UfljE y>j , ( ° t) cr i r ii'tj gyVl JiiaZ J^it ^jjt JaiLl J* jJa^'Sf 
jy$ JjLJI JS^iJl j _^Ja> (^T ( jUSj»'j/! L^kiy dybUi'llli 

.{ir^ij JSLUI Jkily .i *U 


^ C t 1 ^ i-r^r^Lt £jVS ^kai On J--i (^JJi glfU^U J&\ JJW J! 01 <»i) 

■ ° \ \ ijlj 




< JO >: JWI oyUJi v ^>-) ^ J^aili aj „ 

, iijj Mj i/>L» Y*j Ufj ^Y <£^1^ 

.iajj Wj z& l- \ tj Uj; 

JF 

» 4 JL 4 ,} ^44** Aj __ 

* 

» aJL? i Tj aj?L^ \j 

jSjlS t*j*j V^jVS 5^531 f^y* 

iJpUhA]! <■... 4 - ^a *H (J U^J SAT l** 4,, -J . h . ^ . i l SJU 3f 

^ SJwfc (jj !ili ^—du^Jl <j Ujj WAj 

t>f lljfj Sj^3t 0^ (J ‘■-fjLislt ^jOU*aA)t 


Lr ^Ji _£> Cte ^ 4*-j-j c^UUii 0l» >~£J (*o) 

O^i ^*^1 *■ ^4**^ <-J ^ i-ijl? *.. 1 1*\^- 

j&j* UM iii^l l^wjj ^il ^LUVl ol*li«it j\ l^jUU,! 

^UUS ^ £p^1 f_U#i p} j^U U_fl5t ifif pij JS^iJS J^) j?j*j 

. ^U*I jA ^UUstift uJjjpli-i 



i; y jj^Sj fl j\j£-\ yi JI^ahII 

iiin^Ji tUiij u b^ki ^jUj uuhj ^)i ^|j 

*Jj*~ Cr* 

JJ y J>\ *UdJb J &j£j y>jVl Of Ui±f j$&i ** Vtt 

t Jj.H fl .i t ) U® tjyUaiJt yj-& of £-* 4*2* J l^U ^M^wwJt 

<jj>j*t likji* j J_^ajjs <—iy^u i jl*a£i J s^jUi Ejiii! 

of 0>LiJ iLfti j^\ *3LM f^j , L^-fr Jj^JS j\ y* *-*—j^jSJI **3^^-! 

J l^.d^T J lAUtbj Sjfybt 

J£f ^tJL* J*La# Ofj . aj^jL^ju 

oyj Ja>- Jp c_Jy*£j! Syb Jw* lOftfc^A ^ja 

JiUj j*JL&J! ULfcj + (Presession des Equinoxes) . *** 1 ^0Jl*A»'5fl S^£\**)._> 

Jp- J-aiIj (jJIj^fNI JUUj Of (^f .J *e ' 
JUUi JU&I y Iz^j .jluil \lk Jp ifjj* <Jr^ ^ ^f (T^) 

Ox OjlyJt Jt>ksM 

* ( i t j 

jl-lit yyi j*j tU^jf j^JctlJ yb tiUllAj 

jj-s^b j>*ii J Ox ws^Ai^M ijfl ±(g\Jj>\i\) 

y i-fj&j yi^iiU (<Uil) OJ# y~J! &JL* o^bji SiJ* , ^JuboU jy-^JI 

yt SJaj odj 4k_& y LaJ SjSjhJ" JSl ^yajj 

*U^I y>jVS Jp -kUj ^3 yi i^iy^-V i. ■* ,1| 


^iUi .6j i>VJ .I Iji* w*njJlJ»^[t jt (jjtlJitVS SjSV {^*V> 

.SUiPjt^ *]jT y j^wiJ 

*J^ 0 f—‘Ji ^b +k# a ^ul> + ^ jy L>tj Oyjj 

j-*^b djtj ,4 j-j^ , TV' JjUj 4-^tj *JLaj UHiJ| Ibjjjfc tji? (^) 

J^ 1 JSi^ OULj HjnJlJ^^i *jSK** J jit- 

^ Cp 1 *^ V^* 1 ^ 0^ t/^Vi V U$- ^Sj) 



i>U 


fj ftljJLuJi LfcJlt JjJi O t u_ / lalli <ij& w>tij ii* j-y . 1-^r 

<_jU»f (jjJl jj*xU USvU lj g '.uj -bjo C)f L* lijj • 

(j i jLi&i 

gjA ,j ii£Ul c*U^t>-'ift £g*r yf-« J-& i>f u** ‘C^ ! 

J^i-uij^S ijh Jg* <) <l*S> Jj £J>Ji 4 






{jw <jLWl a**£ j^H ^ j* cJL>- ^VjJ 

{^j^ ^**w^ jl> 4 A) J 1^3 Jti>* ^JgJl ^tjjljlll 

> ije^Vl ^J*4l l*J t ,yUJS ^ SjJU OXJ 

- -,>jVi 

i^iCJS Ajjilj^flL-t SJLjLSJS d^bjialJl aJi-fcj 

A^A j ji a .M *L^I jjbUkj Cy*+F ii<o[^*i ^4 Sj 4 j iJJUIi^j 

■ oLkif ^ Up aJ^L« o ^1 u^ 4 5jj**rft*J(j 




' 


, 


^ (jC* 


*_ 

ri- 

_j 


Lfu&nj VjJL jdsu* ti^ J^tjj* ufU*xi 

Jfflij <ji*^ oLSIUj^^U 

J^lai. Jju*+ *Ij£mT^I Japi- ^Llpl Jp V^dt <j4Sl iAS^j t( j^jVl 
Lv*JL»-t (jMj*«jajfl #j5sj] l ^jo i^Lo*uJi fjfuLpl^ jLspIj 

> o * j * tji *«j Ji S c ^J\y yi^Ji U£*-^ jl 

* 

.^^lilJjP X^f*^ ji ^Jl cjjjaJi SjSta ^Ju/ol jLiel UuS *yUJl t jJj\ ^ 

jL^pl^ t tJ^Jsii^ ^plji jf <Jji*^ J^jJaSL ^ JU* i ^jn. ^tfj l i y* jX ^Ilj !jliS^ (J 

.<* a *UjA J> Ujia^ (i^ b*\jl\ a/h uU oyl*£\j 3si! 

T 4-j^ Jji? JpjJasi' ^jp Syb j,,,j^> ^jyUilij 5slS 

»Ujt^J jujS jjLa ^iljtJi 4~i£- ^^-i ^JLSl JjLij^ll jP tJlfcj 

Jft>- Jjj eljXi^'ih ias^ J,[ £tk^ ^ C?-^ 1 

, Li-jJ^ ftJLfc ^j-i jJhmLS ij+^ij* 1 ' (J jb 


Jtini ,J[ iafc&d ^iUiji ^yaytS! [jL^i *!ji**^l itP Jj£l Jjt ^Y) 

* i|3jjdP ^'J ^“lij, ijj^a ^d&wJ **w*ii^i i.fJi.srtj j^Ujj 

d LIj^jUJ £0IJUlJl £j* (JjV^ 

^Xjsit jA t|j£ (^lA 1 ) JjliM Aw 1 01* >* U^A ( C ^A*) Jjiijt i*P if ($A) 

h ^y*S*tj& iJ^l* JblA -1 4,*^^.S 


m 





£*»■«* & o-V? “ N 

_j> OlAi-Jl jy ^L im j* > j e ' 0|) 0»JX* jj A^^jJlXs^ JjJL 

JasM l^Jv-rfij jd! Sjji^ll jI^a* (^5 * . (JULM tJL* Jit <Jp Oaiii 
£* ^1 ^JaujJi UJUu &\5l* jit £M Akdlil diiS j* w^aUJI 

, 4a1oiU Ji-d j W jVS c_jp5dJ jjuJlS ^JaudS 

, 1^ 1 j*>- >-Ls£ jlj jJadJ ^4*^j Ji jj ^ *i>j 

Cfr*z ^ji uA/^ <>* <^> | ^ 5 ^' : °V^ 

■£, “ lT' f ^ (u* - ^) ^ t(* a fJj j&t) 

*<(J^ * (J^) J^ a -' £* (f ^*) U*J^ t£^ 

SjCJ 4it4l!l J ftjJidj ^Uil ^ ci L O J Jit 

j ^i j^y* ^jjL>^sJl! 4_dJl JwajtlS Jfcj^ ^ ■■■■ > ■ i^b 


(t*) ^ 

,>yJi 

jic t JdhSlt p->«j [jj Js iiaflj Jr* { T Ji~i*) <-^^A e i'^ 



ftp* J^JJ ,^L~Jl t_Ja^1 y W i^jji ajjUJI iUJS J ^ 

_ J Uj*-y *jLsp^ jS*i * A**jl uUtlj k-* v^ 4 ^ 



. Oii *• 3) A*i- 

jlob~ LMilSj t?x*U^# Ck A> Y t3 f ^ ^ ^ Wj 

/^^OtojLou 

; a*S\ IkJ* ^ yi\ V> oA# » X 

^y*_^ j Uli j4^s 3^ <eL- ^4 *k£ii 

lA* . tnlUijJl lAt (3 ^jVl ^^AlSS ^u4t 

j'j.Jj J ^ Jujia O-JjJl 1A* J i»Aj3 A*i[ o( J^IaAI 

*JLfc ijjtjd ^djO ^j* v^vajJl 

ijjn jwilj j + ^ya Ajj^jjS sAa <Wdi £\}k> U *Ai4j ^y*j& &*-ja A*yd d)Sj 
^uLa fi\yrl l^A £j£s S^M ^Lai^ I A* Ji* la,I >0 *iJ*+0 AAjJAJI 

* £*y? <j 1 j t ^d_S^A^ 


&** <y *kai JjW\ **?!* y& — ^ 

jjjtiAHj oLs^ji-Ab ^jt&j$\ ^Au* ^ A **^321 tJ^U 0[ 

jjy Oij A^jJi uij^J tjuWUA^ aJL* p-iiJb^ 

u # +r m 

tJjAaJt Sjjli ^ *jjyj ly aAuAS liUj 


J?l5lJi Ans^-l^l h l^X^ ^ 

'— t 

y i$\ ^UJji 0 J 4^ ^rj’ 1 y^—*- (j&4j p *) 

l^f Hjl^i Ly^ |^>Ai dUj 0_^i tif Lft) Jtjjjj fj juy t)l^i( vtJJa JjJj *j)b ^ ^ 

jo-rfjj] &\ jlu &Jl* ^ wLiji- (^ A_ji> V oisii titii 

y^£? Ja>b.] jjC I^JwjS^- {JUjil- (J ,!^i^l iJ fj* ^S»*lis ^JuA *- J ■/*■■ 

*<Cj 15CU JJi 



^sp^ \ ^Jau* i 4 * ( J* ) AiaSJ 4-aj-til JjkH 4 j*- j* yyy it Uajf jJj 

£r*“\* (>* jJ^Vys^ J ^ 

<^ r ? L > j ajjl jJS ^*ja aJL*^ ^ 0 jjJ3 L^t ^ * sJL>-ljJ^ 4JUjJi AtU-il (J S^jijJi 

tiASJJj SJ^tj <jv*j 4*it! ^3 ^ aJU \* jj^->j ^*3 

Aik j4^J tJ pJ t(i) iJ 

6 iJ ^y&J t ^JL^S *&y- J* 1 Ji 0^ A?*" 2 * 

■jSb j (y^S ^ ^ ^ j&i <£^ ^*yt l*LJ\ aU~*^ it 
IJLa tj£*yt[ <j^i OSj5b J (A*) Jj ^ 3 

, J® aK& Jyis W-; o^*h 



(ft) ^ J^i 

^rj' 1 tf-W 


; £jA ji\ Ojr^ ^ 

; ititjJU ^Ui 

^t,r .-,> ^ (Chronometer) cJyJS □ 

^ Jl>t-l u^ ^ ‘(*> ^ ^ **> ‘"^ ^ f 
o~ pi <^.» ^ ^ <j oI " ^ ° - 


ur 





ijJb j ^l^j jhC if'L-Jj 

-(~k) Jj^ 5 ^rj> 0^ 0?^**^ Oh if*J c j^y' 

oOj^souiii t cJ^ii jjp^ys onF j #-U^I Lmjj 

. <dji» ^=rj^ Ol£U <j| jr^£ J^U jj[ djJ^xj 

OtfJ (i») Oh d^LS ^ : yUJi □ 

iJjLdi \l*j [>* s^ A ^ jj^* c-jj ^ 

iJ^ i^Jli Lll^" h ^j-^* jU iUij^ *Ww4jj t£j& 

( j^jS\ £*}q>.* y* l* dilSl y>J,S i^LJS iJjU* UU- ^^50 UL*^j 
sju! <su^\ owiVi ddij ^>J «jUU 

Oh 

0** Cfe** tji djM Mj&*& 0^0 

w-^*J! cy* fL«t 14 -**^ Jj^ 1 - jjjf of 

J^iajl Xfj^as^ Of ip*i Y £ J£ Ljj^J ljj£ ^Jjj t ^Sj-iJl 

Oh iiL-Uj J *\S fji js^i\ *\jj S^lj IpLs ^Ut j£ (Tl *) Jl 

£ = ^ ^ i Lfr^iAi* 4-lij t jSl pUf 0^* J^t ; ^ f k^ 

tj , dj3fl H y* Jas^ ^ ^J-i) ,i ^^—^ dJ-*X 

iJllUij OF <j J^*Sj djk -!“>■ 0^^*^ ii 7 ^ o ,M4 * 1 ^^ 

t5j-iJl ^1 VO*^ O’* - >J^ V*Aj^ a^£Ji C*i^ ilj S JLfc P t-yjjJl iJb>* jJ 

dJUb^Uj Jl^^lJ^lJpji^iJ^ cJis: 

V^j ^ V-r*^ lii ^ <-5rHl til 

it pli* £ UjJi 

il&LOl C-*jI£ { ^y l £Xij& i^L*JS c*j^ 

, 0 \ * (J J Je* iwi- * t X * O^jSj \ 1 Jji» "l*^ ^ I £ + 

o^ y tcuij^Ji j J^lsJt y* 0 ^ 

ias^- U OlSv* oijJl , UH^t ias^ wjL*^ ^ OJjJ! 

\Aa UnjL*rf- ^» t | j s^ Ji*^ 01^0 J ^jji^ 



JjiaJl Jaj>- Jp J SiJ <jf WJuj . J^£s*J» 1 JUiM 

Ji Ls\j J ji\ itis ^J^A\ a_jk3; Ja>- 6L£if J c^l 

JjUS Jat>- oi^l afc> b[ i^cps*wrfs (jlilS y 

JiUj yjJ! <3j^J tyyjJ ai bi!j y^Vl C-ij y Ijjs^ta 

Ja^~ i—iyj <^*J (^^dy) Jat>- yj ^1 {jj + J^klt tjjU 

* J^Jaj! 

i>-L^ ^ I) l# o^a ti i^LJ! c^isf bj ^as*# 

aJ^SjJS d*jlSj jfr <do^ at j-lj** Ljif 4ist>JLIS a_S 

\ _ifcw ofj a^y y *3^1 til ( t } t)t L^Lstf* 

Ji C ^ ) Lt* cjyi t3y *^yV* = — -. 

.ay? y 4^yi w—ti y^ v{t) ^aU! p—*£f jft*a 

(J^lall , ^^ aa " a5s*-1j ^bc^NL 4jf III 7 x - ^rl"_t ^U*J5 ^ 

it? U^J^' C^ J* **•*{ olj*^Jlj ,j£t.^! OX™ C& ’■U*S^' t 

i Ujj, *t« Mr j t^fu-i MiM»'rY ,> (f > 6isii ^ :n&. ju, 

1 JLa 4i^xj , ^jSCIaII ^* -* ^ L* Uaj 

phdj^ a]sj^> jjp l_^ 4Aj£^J jSot J^B 7 >t -l^ J - >J ^ 

j* ^ ^ ^sOiii ju^s Ujf ^ o 5 ^ 

Ja^-j OISII j£ j>'ji <$$y. ^ f-VJ 

C L^.I ^ j£ aya^ J^jja^ 

^ »jl I Jsjiti-S jy? Ja^ w-yt jt y/- o/b dlili J** 

, 4ji*JjiLS 

(^JUaJ^ Li!yJri) <^L*AJ y U 6\j \S* 

, (Practicai Geography) 


ODD 

Mi 



( J -i) g}j 

UJlia ^i tUjj ^ £Sy £* aJij! ■ Wi ^ 

Jjj»- ojj> ^-> ^15 &jy£ Jjj- ijj} JJ^J 

|t_«i> r ijL^ j^J *ytjJS y* wwy lta y 9 .j^ y*-^ j^-^j 

y»j ut ,(^?iviy L>' ^*1$ *>* liSjj? 

yj ^—ft ij (^SVYW) jjUxj ^4v 

. ^ ^b J *W Ni 

uU^AJsi^ pjJl C*J ybL4 y»jjb C-lay^ 

o(j t jUil jj Oj£i U>X^ ^Ll ^1 F~*J* 

. jJl b—lib J'ib^JJ jwji £&y. ^ ybiM 

y* twA^ij £X jbpjl *^*£.? 

j[ A>-yt ^Jl* t y^ ,_yprj j#: Jib^ib ^yM 

Oiii J5j l i^^-bbi JjUiS yrjft Ird J tj^ ?y 

. yJlft ^ a *^ J .j'M y £\y l£^ 

-flj jy*-^ t IjJb 0 L ^b bXfrjf O* jyil k^ybbS 3 (_^ ’^ l:> '^^J 


\1 C 






jSj , JlSwt ^ U ^ JLsk ijli* ^15* <JUi* 

* h (t*jJ^.\) j>**£ jUul^f S^JsOt *1^1 &Jj* ioJii! ^aJl ^*UJs 

i^t pJt J&j ^SjZ f) g^U-j 

aU^f Ifl Ofj t Nj ^3a- Nj t -U <*j jaaJI ^ "V aJ^j! t ijl>w 
JW uy <y* * N] ^j-vJ ^*-^U ^JLJI 

. + l^Jjt £L>« V *\j>^ . 0 ~*JA\ i^Jut gZi j£\ j**!! 

tjl *yH fc j* 3 ^ <Aj* J JaJj 

tllJJJ 4 j^<iU (J^l^ Oj^ ^ia^ iljj Jtjjjii (J-UASj *UJ ^JUiSj 

* p {Jj^lll ki^A aJiS* L*i Jjf ■ .‘ 

t Aa-ijeLv* C-Ja>* ^JS 4X*A*J> j_ ) . v r?^ Jij 

Iaj^j ajtJsuj Js^i tUoJtJl LgA^ ^Jl ^U^Lfcll iniAJ^S^ 

\jJ*rj i[ (CjIjjSLJ^) <-J\J.\ ajO*L£U o^ 4*j^w? ^ 

a^IS^S wjUj^JI ^ja ^±SCil l^kLi [£■ t A>i^ <j^ >xJ. <^>r 
a>Jx^ iljtjJ^ JsjJL* ^ cu^i ^ oUjiiij tAiikii 

t (^ * } j (^ Y) uft cAa^AI! ^ >5 ^Ari t uf*^ ^ 

<JL^* C*AU?t Jij 

i^L*j± (Jj* aJU^ aLJum lw oi JaJj (wJ^i) Jt 

tUjt ^ jaJ^\ A iJ^< 

I.f-A&pl di3U . UU-1 ^ j^T «■ j~~i W*-*' ^y~ V'^J* 
ot l^lU! JijVlr cJ jSUj .>jVl (> ^u in^ *J_M 
iks* AJj t^pAjVs ^ 4? y jP 1 Vi J 

, UjjJJ cJL*fj 4^^* W\r^ V^ 



^ Of *4^1 o^, 

J| iJjJ-j i<-JJ j*j5t Of \£ . .(j»j Jl jjj* g s>& **s* 

^jVt fjOl J_ji» aiiji O-SWJ . ^ J^U ^ U 

^jUj at ^-jVi > fJ J1 J> of Iif *J J* ^ v u 

,>jVt U jgpj 4 SJU~l <>" -/*** J^""^ 4 

, *-*oj jOiJt Ji O' i-Mj ji*^ j* 3 ^ 

■. yjlh *k5 >\ U\ o\ yMfifo - X 

b» Ji dt ■**! 

^h5l Ul* Jj* U}U- ly> t-i J*zi JaJjS V'jM 3 Cjly.UiJ1 **->_>Jj 

, ,U*pj i» JiSl 

fJs ll O 

jjOjMt 01 Jji Ajj*U» *&_f il^v* fIjSfVl *^£ j* 3 ^ 

Of -lip-'ik *it *^1 V<^ ^O* fJi j ^O** 

^OJj «Jj (®T) jloii 4 JiUI {yJi 0 * fji J 5 J 

. (tv jiij JsOsJi U 


(iV) |0j J505‘ 
fJS* 5 




'H* ^ ^fji ti fij 

{ t ) xJalJi ifrL- V i o*U (J J^p- 5i*ls^ OJJ^ pjtf UjL*^ cj^jVS 

4 O* 4 ^ ^ ^ W^b) ps^ ii ^Ji ^ JJ 

O-Aj^ Jj>- ajiJ^i ^ ^jai JjJ {<*L- tt J ^f) pJt iJUfc ^ ^*jaJt bj£*J 
^ Wj * 4 ^Ji ^A <J pi ^V <iAJi . . C \T ^ J=^ 

t L>- o^ijj* pJi j ^r ^ jt i* ta ^ tv ^ *st 

^ ^ *4^ ^ %rb^ Jl { t) iU&Ji ^Sj 
x ^rj-> Mf) £yh M <i ^jVi oVjaii aJ laj F i^p \r of 

4 p*^ j*Jki\ ( f ) <tuii! £jf dili - (JSli* t 

h AiJ^ o T + apL*i Y £ jjjA Jl*j ajU 
' fji ti u^to jdt ^ *t Ji JjSijJl 

: ^rUil *r/ □ 

-U^S* 4jf 'ilj 4 -^Suj ^ ^ 

^ai^ rt . t jXj# ^it^f lAjL+jfj 4 nn> i*>H 4fj4>tll y , £\j< 

* \ c JJa,4 ( JJsj dJlb jJJsJS {J js^Ji k, .a^Ot Uf 1 1j*L* 

(J-^ tli J^] At^ jftiU ‘^TJ <jJ>* Ljbj 1 ^ 

i-L*j L *j* oS^j psM ^lo * (^Ju (J^ *jjS^ JiC-i 

^..4 i^J.? tljJ Sjly t + Sjjta fitjfj SjtJj 4 41^15^ $^jb tSjj Sjllj t |j*jjj 

ilji ^ jf 

; L* j^hij 4 iJJUi A>"jfs j 

.oiy>te &*U Ji^s J^iii 

^v*o tjAiiij ^y* (J^ “*■ 

^ Juil>«^l <P-U(pf J jHfcifi tj^ ^^u-4-tiS 

illjj Jtaii jC^i ^>*^1 i. Ji/alSi ifl! 4 jJlP J cU^j ■* i > A**»ff (jV 

, 



jJUj {fS fS ajLju ij jjbj tiJUJ _ UU3f 

i jSiL i <j jajjJI tjf T^Jii j L^j - 

. ^Ua^a l*>-1^11 j^Jtli i. tfyri _j t^JCU 

.(tAfij J£jiJi jliJt) 


v^ ,tr 



^ j“®„S mm 5i3tiJ{ 

.^t 4 - 4 ^ Cr* Of <i ^ A j t ^ 

'i^J^ 4>*y^ *J*M iaii j> j$H ^L? * '*J**J^^ 

j^Joj (O JjMi £^***j^! t Cr 4 d-^ 1 f^' ^ 

. eJt^ ^JjSOi ^i** 1, Oj^j J tj^ _/^ A^-jJi ij* -^s^ 

tj-^JiJ^ tj* *?rji\ t~Xvdj S$^*i JjSfS <olfA (Jjj ^ 

jCX\ *s>-^ ^A<2J <J* ./St Swi^allfl tJj *— 

. cj AsrtSU i ^\-> (J^if tj^ 1 jA^J* tj-^iti! ilj* 

£s*r ji^i uJ^aiu j\ j>A — 

oJUt (^S^~*dJ { J^w* (3^ J'^L? ,/vlM A>-_$JI 

4^>-jf v, JtyaJ i /j^ _^L^t j4 ^i 4^-Jlilt ^-Ai^wi t_^JJ — 

. k_jJ^-Vb ^t}^*^ ti - ^ J* 4 *^ 

tj^ J^iU „£*^ *=rj$\ ^Ju&j J^H OJW! ijl^i xJj — 

-jf^*v}M j>^ l-S h *- w £J i M .i tf j grti i J^w* 

**!rjfi O* J£*^ *>r J $*i * C S ^ S £j**^ '“k* 3 -* Jj — 

■ <J^< ui^jj <.j*2i\ (>• 

LgJ>-ij^ jaA is ^JJall U_^J j-fl-UJl AjL^ (^J — 

< (3 _^jcJJ iSji ^ 

lui.J*it !^wi l J I* H (Jjf fjiJ ^dJJlJl of 4 U ^^I*w 

AU U J*Ud££» oiii *Axj ^J*J ^ . i .w rt li ^ * (J i J^4 of 

jl .^4-XJS Jjt ti OtS" ^ 3 jaj Ot ^ 

Aj^M 4 h ^^iJi 0jJ!^y"J^ <_£ >w ^ J^S oljj03 . L*Lc 

‘ ij~i hj~» 


s * • 


To: VA¥W.al-mostafa*com 



uy ti Of Lf 

u^j j^Mi-iJt <jm fcjj* Oj£j Ujip^ t \SU 0 _*£j 

* 

. Ij^j 0^0 


l 5ji ^ Cj* *j4^ Of t jaAH <^rjJ d-^oJU Jai>-tAjU pj^b 

Oji} j4^d J&J Oj5j UOiP ^jA SJy**lj 4it>* j iJLit 


•4* 


a 


' Oj>wX) ij I-*#^wji^ I P 

O* U J* IfaZtij Uj53l tUai J L^jwI [ j«^JtJ! jj Uai^ 

i^jJl b3l*>* (J oJu^lilj U IJlaj ^L**>-f 

^ d^U» ti Oj^j gOa ■ ■ ■ tiLi*! 




/j 

t^Ji vUjUitj <^4 >hIS ^S\jS ^j^- ULc o-^i 

si^i t (j^5Ul.i k^jbM J^Ja ti (J^SCj *is-L AwJif ^yilbj 

ti JyJ? y> o^£j *Jt* t j*j}\ tjpj ^y^jVl Jj' ctUi bii 
t j£LiJ\ ■ Olli „ ^**00) *s*-\ i^u*i) ^tjaij 

, (t ^ pij 

j»U? Jj^ jj-Lj j+Z JS of 1$** t£ioJ^U ftJui USj^f ii[ 

C? (?* J £ ^ u-*^b 0* 0^4 [3 djfj 

(_j^J ^[ Ji C)f of 1^*1*^! ( jaaJIJ! jiuj 

, \ i^j^SLi U 4 j^q H ^Jl VfZ& V-A>fc3^ Aj-^i ^jvijVl 31 

U^ t-jjr dj^a j-*i> Of of j 

< Lj iJ^Jl^j i, (rJ &£ Uiaj j-flJaJt 


Ol V* iu-j^ <jA;^ Jj=- ^r6^ ( tijj* ^ ti Of j[ t 
O^ (J^ ^ 

o^-** 1 ti ^04 o\ 0^ ^.0^! *~jj**s otj j^aii 

* ( 0 4 (^0 ^f) . - i£j*$ 





(*•) j jj 





J (jb-JjJ *1? j oV 

• jiA 

jiljJ jJj- V ^0JliS t ^M*i^iimJ1 LJjm« 53 | ft 

J* Ja>- Jp U^ J^b £\^J j> i^L^t 

^ ^Xbj t(o\ ^Jj J5l*£Ji wsj^**i.t 

<U h>*J> L*f P Aifij ajLJi^ I 


J*aii 



5JLl*jE 



^jhi. h.l M l 


Jj>* j*JUi jiu> 


li* jJ-^JVI jfiJ* 

^jJjJS ikij (jj ja 2 }\ v^ 




i v ^ £ 




{*^b ijj=^<* ij ,_^Vi^ ^H^jtJi) 

jAiU H±jJSjt J* 50 iJt ikii ^ jpviil £jjj 

... _ ^ ’-r^J o*^ 1 °j** 

J^»“ j^jJl j\ja . — . ..* 5 





Jji sji*ii iki; j j*ali ^jV,^/ 
*jjp Jj^ji 


(el) (Jlj JSJill 




a £j (j-Q ^ jtJjt ^3 jJ^Aj 0^ ti 

kJ*j*jM 01 tiUj 0^ tCjU-ji V ji^iitx 

tfjZ+to* L^jup Oi*^ uidaiJI ^i j lit V| M 

(j^ t (jy-UjJlj jtijr'WJ) f J j^QJtSf jlJLjT Oj^JnJIj 

*iwSj*^S0S iyiUi jt . , Sy&lfe i Jlj*X£ Jcui? iJlJ-1 

Ojf>^ JUti JlLtf , L*Sj jt LJil=« Oj^i -^j Lj_^- C^j^i 

, jiajtj , l»t)j Oi 

: jy±\J Jdl D 

Laf l jJpLxK L&ljl*** jl>e^Jl iLM jJiu JL^aJti 

O^j^Us jj^L? , (jpUJl U»ij***« &UU kisiij Vr 

1*1* <j £2?jU f Jlxj L^l0^31*^ 

V~Jj jxfciJS (Ji ollaAilj jljptJt aL* J 

- (j^ j-oJLSl ^ <Ji Ub 1 U> ^v^iJS ^ib>- 

i^Jbbj l_c jjjJJE ^oli ^ f } 4Ja&J1 JiLf> aLU ^ \ 

L* \ ^XmlA ^L^JjJj Lli%#L*£" ^hShJ^*JhJ jLiXl (jl L^Lld!) | /jjS - ^ u ’^T^ Aik J ^ E 

, JLa SJbj 


S^jj^w w»jVi *^S3S ^ aLUIS (w») ^LaiJS JL1PJ M T 

*LU Of (iUi ftUll wLf JiSl jjtJ ^^jVi 

, ^5*1 J^a OjJaj j IahJJkA 


aLJkt [^Jjj t f ^ tirtp ■— r 



(«T) fj JS^ii 




41 ! 


.fdt'f+i, J KjJS Jajh 1^1‘t ' l '-<^«- -^-'fc 



t^iju l^jl^ ^*4JS l^j 1 Jl> 

<j O^jjsr \^ ' ^JUrf J (jli^j S^SJl 

t Lg-^tj <J^>* ^jj^j ' ^JU-S ^iLSl ^ji^jVl 

t (J^ jjr 3 ? oLjU* 4 ^JLi! wii ^j&jxIj ^JtlS pL«I 

t j-^^- La?*JU^ Ju L^jip OIJUUl' tjLJU^I L*l * Jw) L^jj*p 

\)s ^1 lit ^xaj .. ,_^j^ ^Sjji ^ ^ ^ 

JL»-^lt Ot^ll tj <j^L^ Y£ SJw aJu^ST Sjj^ a*j ijVS o_^5%JS 

* * ^L0*-J 

J*4 j*i!l j>L>( (i^iJl Jl Cj* W—^ Jj- 5 " CtljjP.5 

(3 <3 it 

+ /y* L^*j1j ijj?" lj£}\ j£- sLjaji 



(j - **** 4 ^ ^ J^ j g H ^ jjjUL-lj 

Jx- j*£}\ ^Jc*- J^Xxj J^Ul^vi jjx 

0^ uii ^"J^J ^ iSj 1 "** <J*^ tji ^ J-#^ ■w-UJjj 

- (*i ^*Aj '^JSwJl 

*** ^jiiis ^ji ^ jytt ^jj s ^ ^ u( 

t> uA^U £?l>* 0J^J t ^jSli J J4^)l LaJLl& / ^ 



c#i) fij JSWI 
JfrVt M 


+ jAjiM t—J-X^- IjJ* jlv£ -j^-XX£-* L -<Lkjt£ *J jb 

. i^5 Up_j-a jji-i iirjA Ja^r X) bs^ b^ ^ 

J~5CiJt j&t) ,<1 di>- (>af Ji j^b -tli tuy <3^1 JAi l"Ai_} 

' .(*» (^j 




jlS sLs* ^ ^jS jJ^rU 

jJjM Of tc* <j^ JpLj 

jtj^Vf cjiwt* j»^jj oLi^p 

4sV 








; Jj^If J**Ut 

' 4jy i3j^f — \ 

■ ji^it— v 

ts*^ tM — r 

„ jJLJi^ JaJH_ \ 

. Ljl^j 1^*5 y — ^>1^4 ** sjt _y~ ■«- Y 

+ ^v4w^Jl oU^j^idi ;cLJUJI J^ooJE 

< ^j1jX ■ — \ 

r i jS^ll ^.^ .- /i j j ^^ V 

r i-*^>Jl £pLJt _ l 




uy. — \ 

J? 

p l^Jlp iltjjif S-lflij ^-1 .^ 

jL*! idli^ ^ ^IiChu^ j, h ^v*ji*^*Ei t ul 

^Luf LjA^j 

.^JJail ^jVl 


■,v£Us\,j v^j ^ 

:UjUi! □ 

o^J ^y W^l 4*jwvjJL *^^^-51 ^ p>*jJl ^r_P 

JaJI J^Lp OV <£^3j Sd**^ sjSjil ji*i ^ yb*Ui 

. “* * 

(J L*tfc i^aIj 

Ut j*+& 0** JlS^ j-Uj Wj 

jiLwii j+Jap iJb** 3j^J} obi, jtl o.w g^ |^Jw l ^j***mJ| 

JLp jljifj ^1] L^Lul ^1 p>tiil ,^ltj 4>-jj_ Oj*jj . j Uw 

cSy OS V *b^ (YY f ) di J^* 






Lat c. JbJiS 1 jJUitHjf (JjVl tjy*Jb 

. VJ sdjdl % ^Ui 

y* ijUJl jJUijl diUt l^Jiltlj \j&j jtJLsf 

jljJLf wiliit jJJtll ^jv^J ol*i ( Jj5j JjVS jJLdJi^>J ^Jwjuj Cf?j* 

, SJlSvft^ 4 jJUJS jtftl [ ^P C&J* 

£;Lw ^yj uflL>- £jlj 1 kIU31j J*^ 

- \.«* X,«\ n,ir\ \a,Ao TA,A* V* :jitsll VJ 

j 

.^j/SI ^Jl^i j S^is* 

p? 

i^y* L*L*i juif jA+& ^ + ) jjJiji ^^>«j ^ j^JJL £/*J 

ijr4^ viJJiiJj .{Tl>V ~ ) jJaJI £jA Jjkj 0? ^ Jj^iH 

“ tf 

,, jJLlail Ofli L*ji-P ( jj* Le^LjjJt 

_,j^ y> ^j «•!<—Ji p>w ^J>t ^ ( S) v*— 

.ly,!-'_ SLJI jji 3 i ;y> J*-» ,j<f»j^ ^ ^ 

■ (ti**^'j Jj-A^rl _^*^) 

^OaC L^e- a*J p_>Jli UUa^t IjJii tjjXJl *A->- -iij tSj> 

, ijjj. t- (rr^) 

: f ^Jt ^ □ 

w-~<_>. <ijjVij j^-V(j >v»Vb w** *&*■ d** 

(Jp <j _jJJi ^ja Jjju-jI tiilJJj cjU-jj j* C^l 

y »j!_/- «1a JSEj . ‘J** J*J l Js- Vji 

. 3 jjVli 1 >SUfVl ^t OjJJi ii*la fj^ s 



L ^***^^ ul i Jj^J? p-^JaJS 

*X>4 l >^ *XS$ Ar^Jast L^JUL>tl3 L)tjiV^ aJk* 

fii-fc ^Us Jis-'ij CA>ry) jt lS*" ti 

jJCj UJL^- L^y^sj jyt5 cfjJ*\5j cjtjwiJ^ jJllA* jw -Ua ApaiM 

,_jj-^ll *j\j*- <prj* 

^ii>hj u^ulp i ^JaxJmJiiS jlp jji# jijiLvftJl £ j i /j lb 

*Lj**jJi _/**&> *Vj jaiO *^fj _Ujja>- 

jM -x^M T ^l*u 3^1 jjM o^t^S L*t iijljji-1 

ijf-ji CJilj ^ L^J-i isUj C*~>- (y> ^Ijit-t jj-iJ <J ijw-jijiil jLc {j* 
JSU A^jJU t JilLj l jlOjJy Ic^ 0 Oj--j ^jjbj SjSj^t 

+ ^o*\ ^jfj jkjtj . 5JL*xJ*U oEjUJlj 3d2dU L)jt*Jlt!> j^Uc^b 


<° n ) fij J*JJt 

</*°^ W" 

j^Ulu^I J^1i> 

v^W^ J 


i 

A 

.! r 

l! 

e: ! 

£ 

T ^ 

iIjLiiJhIiJJI 

. .."■ 


l j^S £ji^_>- { j^Lj A frigid! idljJJjj 

- *d^d! S ^j^Uai J^y* rj 



h** i j^JLaM ^-*«S t fiJLft» ^junLsii 

■ <L^>^ ^‘"'J^ 1-b^f OjAJl f ^ L* Lf^JU Jj L^ljS Jp* £>“jJLl 

X}$ - ? 
:4*Sj^ □ 

^yi <j^C ^>*-^ Ct* ~fcr* ^yaiUdt^ JjJ^ 0[ 

^ Lp*4 t^LJS ■ Jl&jJJ Lj^a i^jtjwni^ ly>nj ^ 

d-iUUS Ly^j ^^Jtxll \fiAj t(Tenuous) J>Jl^IS l^j ^Jl^H\ t^Jui^-1 

„ uyUi 

CIjI^1( Cj^SjC 

A^jA^i oj? Jij + ($V ^ij ^JSLiJS _^laj?} * ol^y^jJLS’ &JLp- l>jUstS[ jjL^j 


( 6 V) J 5 ^ilt 





lJ t i^ySVi tl^U^ 3Jj> JljJ5 l^L^-JhAj ,jj 

z\j&- cu^- tjc?** *J^~ 

Jjjj iilis i^Lh^j *t c *Jl (J \ji}b ^5lj 

+ ^jA ^JjJtSst^? ,JjjS iiUajl Sjjs O^J^ 3 ^■j i **“ ,i> 


\*n 



£ja — JUxv iilifc <j*^J 

0^*1 ^ Syi ^ l(iUi JJb <^a*Jl !^plts*PiS 

o jj Sj^* V * % * JjL>o ^jj (Massive) ib^J bf 

*V Mjj IfA^f it io~ j ^JS S^lii 

J £a£U (Beetiejooz) i\i* iutf . L^ii ™ 

C? .p"- j*^ 1 ^ (AnLares) 4-jjJi*Jl )_*f jbsL-t 4^-*-^- 

^*1* ^rj>> c |p ^yixjl Jx**f Jij ( / lv bj_ ? IiJi 

*«bJ ^*^-1 <bLAS obijtxU i(V* 

tiUij tWibotp ^jA ^jJS t SjIj J5* AiUaJi ^ja oj~£ 

* Ic-gp*-^-" 

Icrl ^ ^ja j*?f Ja£$ L*J ilJLfcj 

oU>>^*JU 4*i*Ji}l <L>XH 4 I {Jjp- £^LiiS jl JLo Jta^ ^Vjjt 

iSjr^ J* ^ ^-^l\ *\j&\ ^ lj* \**i Jx^e ^b5 J*t ^ ib*j^ 
ii)ii ^ iiUS' &j£$ ifj x V jJS SalU ^^S3j t 

,(p^l ^Ue4 COA^J JSJtii ^f) <j; iSj 

^aXM (J (J^fcill ijf Jiio^ ^yijJl ^J>tJ LjiJi>f 

J>"\ 4 <LSUj ^->*j ^Jj i4jt*ii i(Sl**%a tJL>-j 

o* tx*j -(v) t£/bLil £*** y Jjtj -o 

dr*h *j* t * 

XJj V i^waXjt ^JjIaUj ^bd^i J*vjj| jA dtlLi ^TiX -oajt? 

^y>Xj t 4 am- if (5? 4 ibis Vi ^ M , * * » Jj^ 

^iL fl^lp (i^j} t 5jAXilS' sXXiJl 

(V) t^r'-bU if j> jpdil ^£Jj (Sequence St^rs) bJbJS ^>bjj 


.^USji (J O ^) 


\\v 




{oA) 

p^ ^Jb -uJitj *!j_^Ll V-A iijjJJl r >^ Ji^V 


j^ 3 ^ c5 ■UjisJl kdillu c4 Lcj 

£> isliS^l SiiU Z>J& o! ^ L*KiJ ^Ji SaUU -b*tf jlS viUAJ 

■ ^lij^ OliSsI \ * (Jt_j»*j (i-j) (_JjJtiil (jJS is-lUl l ya ^Li AinJj 

i 1 If ff 

p-J pj>*lM £A l}jjjJ t* Si| i \ LoIp-j S J JCjw pji^]HJUs jJLjj 

p^j p-*4 WLp jpi?t tp \^*W pL^ 


^Lksf l^SJ tV^ ^ ‘U^S* oJ^Ju 

4jj,j Jb_jj JLi Lp^La ^jja ^Li <UajtL& t-^L*- 3 - £ajs*2j j,^L>u^> ^ 


*u^ uy^ 


; a£O 

# _ * 

LoL£ tl^- ^u^L>- cjSjIJlo <j tLaUs^j 


^Sslj l bJ ^ tLsdtjsJi t^L5vs (_J oli jj^o 4 L>«j yZ<■ * "j3 


\1A 







, Ja^-1 L£|j 


JLa 


=i J^LtJl 

■<®* r^j J 5 ^ M) 



(o<t) fij JiUll 

^ Jb-1 2£ j>- 


JL^ J ^ <Uj>- p^dl pia** of oUa^OAU 

yr^J 

lijf- Ej£>l.l J^* (J ^A*J £* LJtf Jj^tj * ^iUi j Lc 

*Jj—AS' jL^ kI*AJ ^j. ^|>ix 45^^“4 flJLkj d ijOlJt J ^*jA 

*C^? Oj^l# F + jiai <. It>/2*f Of ^ 

, e 

. ^jLS^ OjO-* \ £A Oj^vj Oi y* V-b 

O^i J_p- Otj^JJJ Sos-lj Jl ^jVl Ir^J 

j$j* S -^L? Sj_p ^ 0^ Y * * jl j-b£ 

.s^ijJi 4jdi ^ ^ Yo^ J* <pj^* jail !JL* jj&l; 

(^i cJt^ ^ iJtL^adi 1+^*^ Of tfj 

*£jp~ jt-d *0> i^iildil c^l* jjiJist iJuij i Lpljfj^ ^ be* 

y£\j£M y ^1 a*^ auijJi jj^ \^j ■ 0bl3t 




0|i \Jl£j*j ^ 1jl*> Ji5^l p»o3i /yj \Sa Jj>- ^*£s a^jj^ 

<jjW-^ ^ja Ijj^a j OijjjJl d! J~£ *y>it t>* <J^^jJi jild^ 

_Lflj ^Ja> „ l^fl J j>* Ljiijf {£ ywaJ^ w^yd, I jijJ^ ^JJJjl5 

^jLpvAj \ ^ y£* OUy£ Jj>-jj t Ll* ^y ^ aI^ 0yJLjtf ^ 0 * 

i^y[ L^j (MageUanit; cUuiris) L $ J k+a}\ 0 "%^ 00^ 

t^u (_^ S^G- ±J^*£ tUJl 0y?3^ 

, ^UrtiJl 4j!^li L Ai4j ^JjJP p Va J *jJj}j H^J; Cj^~ (3 

(J L^J tOjiSi (J ££fij*jj Oljsdl jAjO?! ^jA (liljjSjitU *X*jj 

{3 ^kj? t* bjj>il (J^ t OW^ {Sj*** 

tj^jjdJ pi TV f jrk£ Irt ^j53j . yUil Si* 

^-JuJ *uX *j OjOj lM 0*^^ ^ 0y~ 

^rf iij>- 

4^LuLi 0^ (Hoble ,<^> ^ Jl5j 

^5 t *3 a Ojlpy*j liLi_j 0?l./a 1 \ ^ n _/ s “U Syj^ tOif 

oSydl JjlJ ijjaJ ij>^j . Oiiy*d,! fiti> 0= 

<f 

T 0^£ ^jA Sjy*f l^- ,11 j?*i£ ^3^ 4Pj***J^ C-ulS' t^duoJi L^aAj 

o^di l^ftwcij p>*iSl ^ J^t Jii (Ji33 £*j 

i, p>*i!l bjjb iJtUi *, 4jjliu 0 ^^ jw4 

, \^ Lj-sdJO ^Utl|l_J Lfi t^JOJtJ 

<J>j*- fil^S aj jjio (Doppler m jJLj^ ^IIaIS tU^ ^^JLa 

aj^L^ oJiS" lij. L^Jlp- atajj CJ^aJl oU^jsJ Of 4 ia?-V Jjq5 , pj^lJS 

I3| J^Jj Ol>jll flil* Cti^ |^*i i!y>«w* 

j * & 4 * of l^ajC iliip \Jjcu^ 



p—*^-S O^ Si[ 

k L^ 1 iAAvJ 

ii js ~ l £ w! jU \ Of Jw * Ji?^ *^^0 

&\ aJL^j cjU-^ £?UL <yu . J ^ 0*1 — \\ oU^-j 

,Ij/^ Ji J^aJ u *^j{ Jj^* *JUx^ t^jVl ^^ tatejti 

^ j^jJL£ 3S oV? Jl ^Ujf Ji ^oaj jA* 

, J£\ jl 4JUil J 

j^lajj t l^pLfcJLaJ t liP JbtiJ O lyjJj ^ Ja** jf jXj j 

k>^ J y-Vl oyil -liElj JlasiNt Ji ^ U^ O'* ^ 

OLJJ _yw*f ji ^ Oji*H of ,^-flJflJS 

H v-kiJS 0 JlS 

d JUl al^L J y^}\ Jj SjiLkS oUffVl 4* j&il oi j >*it Ul 

iifcJii oLfljjjtitj ^iij^/i *0* J^* Ji *yp Jj~hj 

f 

*j^>*£J!j (J ^ 1 jJ 3 ^ Jj J? fjfi tij t Ji J 3 ^ 5_ 

jJ^ Jp f >Ji Ji*. ^Uri J j^Oii u jtf jJt ,/kds jXdij 
1 OJLiJSj JjbM jUii Jjis t^La _/i^JS Jk <-iik £+aj 


ana 


w\ 




; o^\ j — \ 

o* * o* <>* ^ d* *U^ 

^j>tjJ^ ^yLU* *>U&M ^ ^ iiUi ^jij^jl 

ljJL*a>- £*■—LaAp lij uti tiJJJ^ 1 ^L*-i'ih ^jA (J^->* 

juijil oUt4Nt ^Ui Ni aJslw ^s^h W*jt oUjiAfl <J^ 

■fj^ 


Ls &Jl& 

l^JUuP ^jivjj a ^xi^JS t J^- <jjA>Jli jjJJ 

^ tittle ol^i|- [J *S^i Li^# t, UL£> i?Uj ^jA U **-**/ 

^ ^Piifiillcix} C(^jU*JS ^iiji ^^frUaJt j) ^uJl^ ^jJJ^ 

j***z j ^1 ^ ^jj»xjJS £y* !^_>tj ^ o^ t sap ol5^s»- L)t Lcj 

JLM^ l —~;~“J1 Lfcj^^ tJj^" ’ k ^r^ - ! ^ u? “ (^i 

^r-'d ^ IAa £^nJt 4s*ju& j~& il^>tJj L^ESj ^>*jJ = 

Lg* i^V ijil O lf^4>ciS _jf (jli*i^li £. |*jj>»lij L ^Hi*jJl 

^c- oo*>La^JLit4 Ii^Iiaj ^ ^>*jji &Sj>* 1JJ t wLaj L&^j 

„ \ (j J > ^J>*jlji 



jLJJ Id* U ot£* <j iI ^ i jV^ ^j£j iuJi + ij^ip" 

jlj JLi ^1 jlJL# ^ ^iijJi aJojjJ *i^o ui^>! jlj jJUbj ci*iJXdJ! jl 

( ^ * pjj JJJvJj jJaJsJ , (3 (Stlift) IjjIji ijj^Ui y *’* 



M) 

^ T^J f 

^ A 

• • t 

ft 


C V i ^ 

* * 4 

• 


O) Cj? 


oo r*j 

^y*UiJt 

J_p^ j,1j^ 

t u* j-M ^ f^ Jt ( j > 
f ^ j-V p^ 1 < J) 


W£ 



JjL** ^ cJSLiJl *>*(-**) 

<CUj cjiJi* ; £*j Wki ij^H tj^li (Jp 6U*j* ^ jfc OblatSdl 

S ^* J Of 0*^ ti tU* ^-J \y*j (i) Jiij 

^ t-Ai^ ({7) J! ^iaJl 5 ^J>- of J—ijS' ■ias^N .Up IJjw ^Sl 

J^>* ^jVf Oij_^ *^jf (ti) 

Of < ^Sx Li^J t (j) d JS£*iJ1 ^Ul! Uf 

lN *( f) 0 * ^ ^jVf ^ja p*dl jOJ 

Jp <f)ikU! ^ Si>>-^ J£d! ^ (j) s^JliM 

JiliJi tO* O ) J Oh da***+ ^ j\ jl* 

jw Ji {v — f) f>>dl of ^ * Jx; jlJ (^ ) ( * J? ujj oi£* of 

» Lp ^>dl *0 a iJxO jXJ ^^di <uiJ < o^ij 

<S*J d cJa&ft ^ ^ £%* ^JCkXj 

J^di Jtf ^Ji ( 3 ) ^ dJUJi 4JW ^sur 

tj 4 *^f ^ Ajji 

Ok i^f <fjf) u«ijif u« iiv>Ulf *SLJLt 6f jaj ipj-ult sUt 

•*** ^ J*" Jt <y* di)u 3 lJUjLS OyU nn Jly ^ i ^J a aJ! 
i^ki^ut V| tOliliU t-jUs- ,y ik™i j. 1 jLi^,tj liJJi 

\ Jt £ |J*J Oaj v_™j dJJij iby^ai\ JbJLi yt ijj Jal\ tla 

* f 

^ ijtk* U jj (J) hj\^\ J*£ J£j^ 

j^f Wf Wyf t>* ^ y> pj^rdl Cr* {*^ jc^j Of 
iilwi ^ SjJwsJS JjidS i*iai ^Li Idjltf *uJ^> 

tUp OaJI aOjOw <iS3j j^f t*^r 

I*- F ' 

' ^ ^^t*^ 3 Wf ydi iks; do^-S Vjd 

'CSj^f [i^k (j^* *k N sXaJI p>d1 *J> Jjjtj^Lilj 

r ^d! □ 

(Alfa Cenluari) ( t ) ^j>d ^oll ^ UJ f>r dS ^ 

Oh OtiU*dJ jOj-C ^A Jjdl Ikftj H p£ OjJ^iy i * Jjy Jp 

, (l-jIi 53 I J±\ ti" ^iajt) ,11]^ A U dS J ^j>dl 



iSl t ^ tdv^iJ ^Js oUL*il Jj'J^zij , A-XirU i^liLw* 

. iJ/^S" Y^\ \ ^Sj 5ijjjJ,t JUiJi *p j*a ^y* oUi~-Ni 

i^iJI Of UisJ O^feiVl jji j^fl Uj>J^ h 3JUU tdLSWj ^yp 

J1 ^^f(t 1 Jcib^ iS*^b u*j^ k*^ 

j-frjJS <jy 4*UAl f-j^t ( *it4£j £-^> (Jfi' Jujj^JU 

L^^aj (Jj Jttjj oj^i 1^ tijliJt jj) 

_^Us£*^/i 4I *Aj ^li i^aS^Sk)! Id! T A ^_Lf 

. u ^xi\ Uif *J[ J**J jjVi j* ‘ _f] -y~Y ^ 

liXfc olS* (^iJl jjjj ilfjj ^ I ^ jlaij L*hA*pj 

IJwAj tOJlij oljlu* £^jf Uijjii *j^i ^J! s-UajJ] *J *^i JLE 

. W1 p^Jl v >t ^ 

^uji ^ jl^jJLj 5 Oj^jj (A, *\y tiip^ iiiwt ijn^aJS 

of j^iAib jjJd^i Cy^J «■Ai%Ots &ifii 

OJ O^aJ of US ij^4 .<0*0^ ^ B i^ - 0 ?**^ 

. kt-JLij Ailv^d Up (f) 

^j* JjIa xi^j 4iX> *\ C >*S\ j *AJ L$*i 

^JUaj ly> 0& ^f ty*-^b J ’ ^"U <itSj lf^A*4 j*Xj 

. bfcWj Jj by*lk fj*k* Vf <j-J *1* V*^ l JJ^ J^ 

wbjj£ Uxk^t fcjf j^aSJ Of *Up La^Ujj p^t ^i^pS 

uidOU u&Uta ^ ^ ^ ^ j*^\ Ij JjU Ul3%* p Zj£}\ 

^ 4 ^Oa oj . Ot_^S0t 

, jii^ tJbf ^ *b,AfljU 

jjSaJ jA (^jJi (Sirius Aifo) ( t ) l5j»A 51 j»^ Of Ja& *ila>-i £fj 
JA UJju S J* wilt (\ * *) (itf3- ^ ^ t^^-4-ill 



t ( \ * *\y ^!j> v^jjn*rtiJt 

5iLsJk1 oJkA uf di i 44»JJii« Ju^t-lp JSLiji ^>*l3i ii^ (^jAliflJl 

■AjJi t j^*-wJl jj.* Uaj j^P 1 £Ai S*i> (1)1 (^t Vitt (J^^ 1 

aa^ ^jj ttiAJi ^ - Jj^ft fj* i _r*^“ <J^ 

. 4**+aj ^g j . m ^M. l i £jA Lf ^j^fciJi 

(Luminosity) i^tsll □ 

^+jkj ^ Jihss^> jjli oUjIaI,! 111 ^j5lc 

^Uauftit (J ^>tllS IA* tyj&i gdl AjUaJl *?*£ 4* J*A ij 

^\juif^i\ A*<£ Jj^lfl ttjwl tjij^ (J^ £f* cJ^^J 

> U* i^JlS fJ W^d {^ 

„^ltlJE |^l| 4J*>"ijJi ArflsJS 1 j, . *tf*j AilkJS ^jXjj 

jljJLl ^jp ijkjf JUIaj Nj 4 ^j^iSUas^ £j* £*Lk jA 

f&j t<! jJf N (Faint) d>jJDS o**U U Ui ^jUj Jti» ,hp ^ilS a*j 

p. ^ . h . ^M iJ-Bj ^Pjtjjlfell -L J-Jl j>4jJLj \c> **■*& ( j I <sU*ol v_*~**j OUlSjU* *>j* 

£j-* t— aJL-J {^ ) uJ&j^jJLi t j j4 j * ^...'. £ 

fl^4 * j 4itl? Alrf ^illi Ujl 4^*d **y* Uli^J 3 jJ*aj I 

(t Jp *A*Jt [^i *3Jy^“ljJS 4*lliJi (J [ y# UtUtlii ^JS ajUoJ! 

wUj ^Jp jp Ailb L^Oiiip jjf Ly t1 jjt aj^lxd Ojj5j>- 

( j*MjtJ a! (>l^ i^Litlip Jbw ? 41 * )_jl jJlc ( f ) ^>«j 

Oj^LfflT + *) ^J| c*j!> j4jUx d)f t, ^jjti 

C)f UJlp t>f P oot,iMx^ot,m ^f ^j.^.it.H J5f Sjj 

^jUl tJju jjt ^ Ji/>Hj jjSsl i^.H H.tfni ‘lLjaLaIS oLmLI jjjJij 

Alf jJu> jJj cj^J-Sil SJLj- bil>- ^ ^ 

1 JlA diL ^t^XZvvJ Ol ^UZmJ i Xb ^JAJ , JoAl *jA (j^Ki \ * jl JiC 
i^l *^*d tillij tS^i* isJb xif 

- Uii^d ^ Ajilts j\ JUL* (jp Sj-fl T 1 * 


WV 



* L $AlUaJl Ji C^ji! 4j#jjJaJ\ *^trJ 

!*i <*/“■**$ jlJJb { Jp J^aJd U 4^0 

J ■dt*A j \ ^y* U!k£ iSJj 4 Up «juj Ui^p 

0^/ (.J4^JS j^Vt Uji ^J U ^^UkJi CjLtdJi ^L5 

^Jj {Frequencies} tfULi £j*JEiVt ^U Of ^ JU V^-US 

. 4 *^* 4 ^ U y^UalljjJl 


* 

^JaA^ ^Ja*^ < J-**Ui 4ijJ^S JjUijJi C^Sv* dij t ^ JUs 

’ fi * 

^UrfUi 


\\£&$ y lA^Aay^ 1> ^y» 7 ui\ lj\ jS-~_- X 

^ysL ^>1 J»Jl>fc*Si 

^uii uiLkMl j (Superposed) i£\j£* jU^l UIpj (Absorption) 

J[ Ji JSf J *3 a i*jJa>- i-Xp J*^jj • 

^^U^ai^-Sj liJL^i 4 JJ>*lM Aj-jSj^ ^JUy^j Ua U*JJ 

(Jp- iU»Jip'Vi {j# U3*Xi 

*Jj*~ E 

4iU^- jU- ^ j£i\j tiUL- jf iJUi? SjU ^ ^ S^pUsJi 

^ iJLju yikSS (Frequencies) LJjIH U 

APj —j Silp jjAj SjijjUl ^->*j d>§ jJ* . J^ 

5^? aSj*- 4ittsu j>^\ ifU dUi Jlf t>^ 

m A 3 \U\ (Photons) <>* g^i 

CJl^ OtilJJ tfisuj 4jj>- u! 

JjLaX Jit c-flij^iJS cJ15j tUip J5t aJp ^djJJl oU^UaJl 


NVA 



(obJui) y* ^ilUJS y ^ Cjfa ^L? ■ 

^lJLS Ji ^ ^JaA^ jJi 

iu^-jbM oUJaii oj!jlJiii -loSi JlXj aA* , ^yJJ^ 

f*~^r <j^ 0[ . £^*kJb Sj^y” i -^f 0_^a* ^ Laf t 

jt 4^p lJMI syi^ y* Jt s^y J1 

£y>f (Jgf a*y .Ojiji (J ^1 h^V jJU Utfcf s^U (Emils) 

ljuh tytof 111 J*l;**v Jly-^M OV t f“ l " L 4^ i^U^l 

.(cAJbi) ^S^yii J* J* UujiJ y^j{ ofj JbN 
UupV j*V OS^Jt y ^jt^j — Ujj^ — :0|jJVS %hj* 

\L*£ AaJjVJ y> << yy UUJ^ Uajf istwj , t*Lc F-UdUJ 

yJJ A**iV^ y a *^ ftl <j"^ **^i? {Infrared) c4^*jM 

^1 \&j^t j-jij ol ( ^yj , |h?t*ii ^ o^-Lis 

dj& tJbU aJJfc *r_P ***'*' ^1 Uj-*" 

ajJlo t (Energetic) IbUH y£f Ejj^aj t 4 ^ &*ylS oUyyii 

J*jJuj WLijjl JS\ <SUa*j j,**^ ijj^i of L£j . 4 JojLmJI 4Jj[^>- j 

ajUJI y j^t f —ill ^Aw- 1.1* Oi* S15 4j^Vl *y£}^ y 

.y-t Ojl ^ ^L. JSj 1^ JjjS 

° T \*UP J1 tLlS ^ 11 a LJ jXt <yVS iJU> 

i***>^- ‘by Sjly* |^[ ^J-i^ "“j^i ^-*^^*' USy c 0^^ (Bluish) 

^ Jiy liiWfr nk^f fljiy LJ)U; J> (_^f 4 ^jty^O O^! 

^ * J, 

oUjjjjiJl y* aLXvs> j4^ U;.^h> ^vat},-^iJll aji^sbi (3 ^ i-^^j 

ii LfOa oyb ci^ 4>lUJi C-»ti 

b^LSsu^/ IjJLj . y*Vt jz*~i U^bt>wS ys^f 


(Reddi&h* : lj* oUJi^ fjjju^Lh Ulbu^t —^U®^ — obO 0^) 

, . .^*iS Greenish* Bluish) 



dl J 5 ^ At 'jZub 0[ JaU- JUj) .tUi 

jj£ y« jst ai p—4^ My*" lijj 

^U^S ^LWji ^ar* itijj^i A^Uij VUlt o!i o^yyJS ^u 
4^Ai\ L-j£}\ j£\i^ ^ t£JjLt ^ <3^ J *&* 

uyjJJi jUa; ^ ^E **ad»JL! AiUaJi ^Jai\ J y 

* aJdhLlit tjuJJ y4 OjJL yuj^j ^JU l&JLXPj , <Jl&^Jij 

d^jUw* aALJsE {jji ^ i3^*i dJyUI ijjp“ ^jiLScJ! ULa 

(Ihin) jy^jj jUJl -cSAj t^Asi-Si Sjij^ y* <AU? yJLlj 

■t ^ ,1 y* jWi S Jl* Ji# yp Sj^lvaJl uiLUVt £**>- 

V^ 4 ^AsjE ^ ^ 

O^>^gy nc ^ ro tron) 6jyj 

y££ t oLy_S—bJL £y^>4 *sLp AJULoil *1^ yjjj 

y* od?-lj id^j . ij^S 1 ij^Xi ^yAl Lji^Jf y L) 
i^l cJOJUlM y* J*J t fy>Ji y* *Jy- ^U 4; y£* 

. OVl <U~L* J\y M £*yUJi d)f taJL* ^ tjAyCj 

UjJu jAA AULaII jj^l? ^.»^A L^jji ^jfn fcjfe <dt£l AdAlHjr 

£k**ytU 0 j& y>- J ^t3Uj^ <J*L* AjL &j1y>- tj^f 

* { y£UAij jLth^Jl yu ^jjcS OjjJt oSi Sj!^3-1 

* ^ 1 
yjAA 0^ 0 jUAj y^ V*“ 

Aiit ftJU J-«jJS ya (Molecule) ^t^yr Aj^j t^iJUu *j!y^ 


ul^f (3 wAiyr jjj^ y ^ijjbyAJS ^Ui^t t>^j. (^V) 

JJ (4*11 ^ o* ^ u ^ + 

,iyy V^i y >*J HI* fl* 



^ iitkJJ J^Lc t i*U (Kiltie Energy) 

j£-\ i»UJ! {\y^r <j* b f~*^r bjb^ ^iUJi Of 

JJLS 2k£ Of* tJU Jpj — M \k* ^ u^Jt; ^\ otjiitj 

, jil ip^ iOSJL) Jju^a ^ iS** ^ 

&j£i ^UJiNl \kb ^ii**j} - [&?Ji y~ ■w-w OUUJJ k%> 

SJjJUi Ojly- ^ o\S \*[ Nf c^ tf*±^b™ oUiij ot>-j^ J£*i J* 

4iU? ‘-t%*r hHM ip“ 0* ./^f J* c£^ Of* 

ij}!t Vi j! lL 3J& _^St O^j ^ ^ ^ 

^S dOjilb lc^ 0j£; vv 3 (l^A> EjlyM Of U * |tJa^! 

oLjJbJJi J* (Fraction— jj^uit) i _ r ii 

^ £ju JJ^S a5Us y> i— iit y* Jb-lj *y- 0^ Vi\ t iSy^ otUiiCj iih^AS 

i£j a* b^ j*” CT^ ti^ lW' V*~ til O^S 

^Ji 3^>yM iiUaJS i^Sy- SSU* c cSj^" Cr^*i fi'l* 

c^bbb i ^st oijjb* ^} "' “ i '' f tiii^j^tU 

U*Ji lj»b tAJui-l ili£Jl y ^(j;_f>- £* «ute- O^y t-f J^f oli 
,jj> 4 y tasyi jsf 0j& of j^ai J* ^ 

ip- ^a iijUlb LwJ AJjSj^ ^ ^-jj) (J^* (►?**>“ L/Ssfj 

Jjb li 1^4 0j5ii U2&* vt^ cAs- 1 1 

^ ijilklt y 0j^ 4^^ 4 Sayil J ^*\ i*>“ 

4j*^3^ 4s+£}\ iJJ- ^Jt tU fj>*j j\ J^j ip- jf _r~ Of 

4j.Sjii-S of t f ii-ij I^Lj ^iS JijjjhXJl 4 i^i4>OiS jl aaaj jii 
flii y ^jjhw> y Ajllll 1 Am 4^ L^djf 

5 ^ 1*11 ijUflll Ajh^hS" t>Sp3^ \t^ OjtflJ^l * ^*Luifc>-V^ 



0^ > (AfCil) ^ £jA ^jj J* J•? 

oj^^t Oljj hUi^l iX«^ ^ (^Jtj 

fttXfc *.iU> dAUJi T |*^v^S dJJi l^- ^tJa^Ji A^Uwy 

, ^?tJl J^Jbh) OjLs^AaU 


VjuP ciJlAj t jj*Li ^-j 1 +j>»j ^yajj^alj iSj 1 ^ * j* 

\+\h ^^Okil jIavIIS dUS ^3^*a jp» U^JaClwii *Aij , <J^4 A T 1 ^ij> 

^-5>J _5 1 ^iJ ■ (jjitj ijw* V* ’ ^>- Aifljtj j\>Xka -UJi^ 4 I 

£A OjJ jAj 4 (jrfsLJl £^*tl 6^ij 

^aJLj Sjijj>-! **rja o*^i \ * 

CL^ y> SiQaJi ^ya SjlJLLa {y> JL>-ljJS £-jji! 

* ^hoJLii jcJa^ { ^ h * ^ ^1S iSUail 

cS jaJSU ol£ _ji_> . SJ»-ij 3-Uj i-3ti 1^ g ia~JI Jffi £^T ,>* «Jj*Af **U»5l 

^y> C^lJJ« j* t j o liiti J\Sl t_SjA-iJi ^J»*J OlSvl 4^nja**Jl 
Lf t oly>a L3Jb ^st of ‘^ S N* 

£j>*Lwff ^jjlj ' j *J auw (Jlx*t ii^Aj (^j**iJi Oj^ 

jlai \ ,V Ia^ jiai Ot^ Jb V 4?-L~a 53tAj 

viUJJ 4 O^b ^ ? 1*A bfy- ^fi (j-i^-iJi Lit bj * 

= ^ ^ V x ^j^A* j** 1 ■ --—j i ■* i **< ii ^ i Wn .. 3 ot m i | J^»wXj 

,(M pij J^s >>f) t, t" > " * 


^ £j>. ^ 

4JL^ ^ jLJti- > gyjjil JU-i «Sji^H5» 

lib - y* Of u^ ti ^ 

JiJ-1 AfjA^ L^c iWl t^bJl jbSCit 3i£ Ujj> 

jiiaSj t^s>iis {ja j ^*i ^jfy" ^y 1 ^1 
, Jjtli! \1a JJb* g&l ^ JLt^ 5 




r»•« _ °t« jij 
> ,r :iliSJi 

' •, 1 : jJtxli 

f t' 1 * r 


<11 > f*j J*iJI 
f o**i 

\>* ;ikO 

**jk o,pat iSjijsL! 

U* :^fcJl 


jA^ij l 

¥>Y : illaS3i 
* , > * * : £ji>M 

r* 

f u * > v ij^\ 


{Composition) Jf J □ 

vs^ ^ 4 -^ bi .ui 

^ oljjil ^U»f oU^tr e*~J s^Jl! t^jUsf ^ jjur ^Sj 

1 \fL* 

<uL«^ *1 ^Ua <Jjo l_if AIjaa oljXX <»uLjajj J,.jr 

k J’-b^ oSjjJ ^j.gtva.h+1 

4jjj Jjfj aJkA Ji* t ^t Lfl jjjj 

' (*W*J of 

^ v^ri t£^ cj^- e3?^ j^Vl 

^jksj of Or^ 4^ 4?Oli ^>*JJ tijU^Ji ^ Lftf . j+j»*jJi 

<Ufl t5^f ^b> iiu* of pJUIt £. 4 >*mMj Sj£i 

C ^ <>* °b* tObs fjJboii 




Of 'V o^J * Oy^t>j-^^ 

\ii> j£* j~$ki \iXkj Sjl^M o^tajjl L* iif (jij^f *j* 

Otji V t a^j^Jt aJjtX^Jl p^vjJi uiLtt *lf[ JbjJ-f j! 
SjS^i-S Oj^j i ^r >d L*f h SJaJJtJi ^iLUt j 'ij 

(J^i (J^^j_? Oi^ ^ * a i Sjj S-AjJm' 

ZSjjA\ J^kJ-i sioNj ^L^ui f jp rJJ ±-A\ ^ fcjUll 

(^Lkt (J U“J^_}J Ijt^k JsrjksU nX& t~ikkf J 

<J* A*j* tj C&rjj^,^ Vrj t j* ^ 

* ijyu i>-jji uiMi \ * 

f^Jt ^ tJirf <-Lf^ 

JJ :L*jJf *ji 4 oljJUl j***it 

ofjjjt aprjj^ 


.V 

\l*' » , ’ ^ 

[^>jj«iLi 1 

*,\ 

1 * * , * * * 

pa4^ 

*,■* 



*» *« 

0* * 


* , *a 

6 * * 

Oj*J 1 

*,■> 

w 

UttJj 2 * 


r* 

fj^SJujwlf 


Ve 

fjijr** 


y* 



t 

JbJl> 

* 


y 



y 

P^ 1 


\ 



\ 




Jit 


\Al 



tjiJj ^ ||_a! ^Ja! 

L^flV jjp &\£ j^ilflji A^tS 

Jtkrf <JJ iuSCf V 4jf Uj . Ajjj £jfr 

ijJjji ^JbS^ JbJb^j ^A44drf IuLp Ol£ t Ajjj (^| AaaJJ 

i 

l^juljj llJiiASj SjL^Jl JUu ifiil fljjS lJJL*J?J 

tjf £jA ^ .. »■ * ... * 1 1 ^JSwJ ^ja 

SJU^ *S/k»f kiUJS Jjj t Lr ^tl\ ikS* j UjAi ^JS S*jMA*I Sj£ 

ibLilt A>bl> LijfAj iSjjWt »A** £L* (Jilj*Sl jf 

’ 

p^JU ^UJ JXJij UdAJ \ i}y>- jjJX 

Xwvtis Sj> l*f „ -taUiJl 

i ^ Jjfl- ^jSji ^LS <ii-^ljJJ (J^" (j^ 

S^kwij ^ ^Ji aIi? ^ja ^JUL&ji 

. vy-A* J 

p>*J! Ju£ Jj^bi *yUJl ^Ik^S 9<X^j 

oL-Liii {j^l> j^jX\ ^ ^ tL^S^Ut j jj*Aj 

N 4 }^^ 5iJ^ tij£s df t j£$ V IA Eij^JLi 

J> JJ ^ dJLUJ 4-U5 JU ^ ols^ lJOj ^jJiU jSl^ IfiS JvjJ- 

* jjA iJL —J fhXAj h 5jrtA ^ 


d o a 


> Ao 







> 

™ jI^Ij ijy.j*allj ^Jj ^ ^jXLiit *U»a£ jj^j 

^Jljajf jf _jf La Aaa^wJJ 

t jJi?Lj*V1j cA$!_^iM Lijj- 

^L*JlSJS oU*^fll^JL^*f diUJi ^Xff- JJi^ <j SjJUjjj 0>*X-A! *i>* U*aapj 

T L$J£ I^j y£ Jju ob£j£H &X* 

(jUsut oJib j\il53! Jbo ijJ^j 

i jL^-Sj aULII ^^531 cjIjjj iSjJwiJlS^ t^Ji^ll 

dJLLo LgA^i 4^*iJ cjU^ja^ *-y^ ob>*t oLSb^3i pJa*^* Ot Ji>J 

t ^ js-i^Jl a ^ ca * j > jilAjf Hi^uLaS 

-,J~A*b v^b v^b u^M^b oil^vJb vy*^b w^b 

^UfjCLx^J c^USjisJi wtUj ^JaaI OjaJS oJij'if t£_y5 

(*-*Yb <J^-^b <^j53S fj^ £iy uy idiUli 4^ <S^ 

. <js^ 

••tj*» &± ^ j#* -' 

Sj53S (J ^p*b Jbu 4J *y-JS b-iij jJ 

4 JLJ ^yji C)f Lia>“^u 











fli J JjVl fjJl J C J j^jJI <ibi £jj> Ajjj 6f ji\ jii j>-\ JLju 

Llilj £jA ^ ^ *£j L*^$ t*-Lww* AXelXli 

^ i. ll t|^ pj^uJl ciJJ’vLS' 

j/t i JIaj * <JU {jycfl ^j>o 0_^- eJl>Aj ^AiSsS^ LgJLS' jjJJ jJLJ 

• \ S 

^>dJl £-i*T dtUASj ^>*01 i^Js^ SAa d>f 

* W^*J dj*- OS JJ2 (j* *>jJbUs 4%J>* Jj>- 

Ia^JuP ^JLIi *~SyZ Jliil jJj 

JiOiJt jAajf) Jj Ub (o!jf Si^*) eJ^ <=**v*ij 

J.twiJi wOxOI <Jjp- ^UaliL jjJj {Lit llla^^U 

jtjmj lyi jjSnlj E<tfLJi OjU^ o(j£'V (l4l> jjXj t f-^uJU 

* aOiM-^b (Polaris) K^JkdJS ^>*i!b 

OfOi tij l*U*) ^ C>tJiJi OU>dt U* ftO^UaJSjw 

flOiy*^s3 lJ>! jA j * LwJaaJI 0^^ <W^jOl (J ul>-j J c^fcAilp 

(jwlt> J«(flj kfAi^ Jllflf jlJllC JaA'i IJlA UjJU tJk?o 

, tJLiviXJi ^™>*j jf 

* 

jJbj it N i^JaJiilj UL^xXa «J^Jli OyOi iJwA pJ>*J jj J-^^ 

t sJla f*j^l ^U^jf Jj! Uikp-'i <UJ* iijj 

0^ ^j^Jaj_j tJjLSOf (J ^ILj ^ Jb.flJl t^JJiJS CjIpU^ ^JLfij 

&JlA i)L ia>-^j j^S" ^jS jLl IUjU li|j , 4j> j.ji JJ ^j>Ol 

iJlJi iLJJl 1A> J j>* Jti 

si 

. ^UjLJI UJJS tj <vIp wJlS 1 ^JJS (4 a^j ^ LjjAj 



J gj* ^ o*^ ^ U1 ** y^Ji *W* fjspi 

ax* WII £**** [j ^jbJS o!i ^aJ J^iJl j$af U lit t j^*I £jjU ^ cJjll c4a 

«>£* ■-* 

^JJo3 UjilA <_j1l1? ^jfAl 

* f * ■* n f 

■^Vj-ii * UaJ LUA l_ j rt*j ^ 0| Jj ii^w-^-^i L^j jtJccr 

* Jj_p^ aJUJ^H a£^i4 U*^Sj tUlJjS \3jtk 

ti j*V OpO Of Ui jwtfV 5Jbu J^>- At ~OS LJS^ jii 

iOij fj*u 4 j-*a^ fJ 

U^ 



}jSj .4^3 wJaj ^jJI oLS^ilS *\J*iS p_ jL 

*- P-L-^JlJi wjL*S^-S" L|i| L^LS^S' (J^*J 

•glj^ J f 

V*j Jfl** * pd j^cd pj 3 ?*^ t>* ilS Uj Ua 

AuU^ ^ Aj^J *Aju AiLi t^JjLJl A£-jJj j*jj 

*lc**^ ti UjSj ► ioLpL^ c^f AlaJb * ~ i x V't x f jlJULc 

j\jJkA y^ti J3 JjX> O Jxjj * ti+*jt Aj^I j$\ A^LJS ct^j ^ L5 Oi? _ 

1 $^^ a&\ —!l j>Lc iJli ij^a (Ji ^ja; ;apL- Yi 

-V JjE l^J 


*JUA&“ (j 


^ - i 1 - - “ T — 

^aj Jj>- aJusLS^ Sjji c^f Ji 6? 

H J_^^aJS ^ £ J«^i± frijj ^aj 

* (X a p-U ^-b) 


; ^UJi\ -o /i\ Jusi 4 J j£i\ oWj^ajAA _ T 

Js*jSj^»- jj 'wdiljtit ^jjlJJ A**jjJb Ojltij 

JfljtjiM 0 :«Xa ryA M_ij( ^UJlS £j^ i^*-£ ^y* t J-vajJ ^f &$$ {J^ 

ijj^£c3 JS* 0^ /uklLj , j^ll 3jpSOl ^jA t- A^lbuJl 

fi ^ 15 

^jlt£j*f LftjLxpi Wi^l ^ liiSOj t Alotfl IJ,4JW ajuJI 

^ A*ijw L^jl^Lwhfl ^iA^- L^il jLii^i bi|^ t ^rL^-kiiiiJ^ ^|aj 1) ^^hlJ 

A3jJt* jJ UJLpLwlJ ttJjjJb OL^/jJl A~io A&^Mj oii 

. LjJkSljJ* 

(j* oi*^ U-iju Cjfo ^ OUS^S^ j$J*t <Jdb* 

L^AvOjJi ^ tSj* UjI I^Jlp t4*^jSh 

J JUjC*«j SJt> fj&j J1 Ua^t (£j ^ ^ 



H A;jSiiJl Lil^ti-S jJU f 'l/ ^iLUiS Jlif (j* ^ 

* fJ 5 ^ & 

* ^jty~ ur^J 6 £jO^ 4 J j^-^J 

: ^J 

. (lt) ju^i ^ _ \ 

, I l^wiil 4^4^ ^ Y 
. oU jl^ -— T 

+ frijiAxlS ^j*4J^ u— £ 

* O^jjAS J7jJ —. ® 

• (^LP 1 «£>* “ ^ 

4 ^*LJ| H-*M v 

: " u- ^ ! C-' 1 El 

£ Jj>*Ij* i j5w *L*it jglaii^ 

— us^ us v^ (S-'U*) &* u^ 5 J1 

cy *W^ ti cy -Wj ■ (jk^ 

pJ»*jJt ^PJuj T 

*4 ,*XSil l jj-i^jj Oj&JL \ tLjbiUj J^*jA! CJj^jj h (ReguJus) 

.(Leo) fiJUrVife p~*\j 2 &jj1\j 

Jb- d ^b?*" ^ i »x+if ^5 fl^i-^Vs y^ 


<3^ -(J^ 3 <• ■ j* * * J ■‘A>-lj *i**iS/i ,3*^ (*^tj 

^b j > » )J ^JMAhIIJ! USj-A>- l^J[ (J-l J^hLB 1 Jjj , CiJl JJ j . ii Jft b l|^ 

[ l^U J 1^0 lj 3 ati* 

L^ldUMltf -ft n * . L ■ _^_ j j i w __ j ^ ta - 

V J— JJ 


h ' cH' ^-t^ s ^jj 



(J dij^ JLaj ||j ^i If T) 



Or> pi, JXdJs 

jH J^»i j i^LJS ju* *J j^tii jLiji* 


^1 ] ajI^s OyJ 

j*J, jt ^ ^b £#>- ux <jPk* 

tjll\ ^J\ Jj v^ l$J ,(Bereaecfe'sHair)( 

Ut jjb ^b*Jt jJ-jj (yi^lj <J*> >*j 

J£Li ti W^b ^ dj£z* <jJ£ 3 i 


iU 6[ it^jJ-ia Jut- ^ L ^ai V^ lM *js^ O fl ) 

idUi <_^ ii\ J*& t jAill u^b * £/* I jm/*Z* Wl 






: JjMi jj* os ( V~^ J jJ*b 

,i_j_^jJ! gji _. \ 

. j&\ *SjS _ r 

■ 2v; - t 

„ ^ i 

F (3LL&3l -*. s 
* — *1 
, aJTj^5 V 


:^Ui« v=^t □ 


^ SjjU> (*lj*Jt) J ^ 1 

tjLS V^t N] tv,.djs^U cjL^*^! *\jzA Juj^ Ol**U SjjLj <^^) 
oiJsA SJjJj*- ol&j 4 ^£ j^jg; aU^Lj t£j Jo 

J ^JJ 


jjj 4Lo jjii^Vs ^b ^udb L^dj 

^-*£11 ju^ ^jXc M jjJl s^yLJLij 


L_jj£L«b3Lj 


ijj^s j* j^j jiJ j[ ^b 
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